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I- Real Party in Interest 

The real party in interest is inventor Bjorn Heed. 

II. Related Appeals and Interferences 

Applicant's legal representatives submit that there are no known 
appeals and interferences related to this appeal. 

III. Status of the Claims 

Claims 5 and 7-11 are pending in the above application. These 
claims presently stand rejected, pending appeal. 

Claims 5 and 9 were rejected under 35 USC §103(a) as being 
unpatentable over SU 800,500 (ACV) in view of GB 1339542 (Usher). 

Claims 7-8 and 10 -11 were rejected under 35 U.S.C. § 103(a) as 
being unpatentable over ACV in view of Usher and in further view of US 
Patent No. 4407357 (Hultgren). 

Applicant appeals to the Board of Appeals from the Office Action 
dated November 18, 2003 finally rejecting Claims 5 and 7-11. 

IV. Status of the Amendments 

No claims were amended after Final Rejection. An amendment to 
the specification was filed contemporaneously with the brief. 
Amendments were made to the specification to address the Examiner's 
objections that the specification lacked section headings and that there 
was no description in the specification related to Figures 5-7. No new 
matter was added. 
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V. Summary of the Invention 

The present invention relates to a recuperative heat exchanger for 
the transfer of heat between two media through a heat transferring wall, 
and a method of producing such a heat exchanger. Heat exchangers are 
used for the transfer of heat between two media flows of different 
temperatures. In a recuperative type heat exchanger, heat is 
transferred- from the hot- medium-through _a_separating-walLto-the-cooler^ 
medium. 

If the heat exchanger is to serve its function of transferring heat it 
is important that the heat transfer surface area is as large as possible. 
This is often accomplished by dividing the media flows into multiple 
parallel part flows moving inside alternatingly juxtaposed passageways to 
form a unit with a large transfer surface area within a limited volume. 

Except when subject to boiling or condensation the media change 
their temperature as they pass through the heat exchanger. The 
temperature of the hot medium gradually decreases and the temperature 
of the cooler medium gradually increases. When the temperature 
difference between the media is small it is important that the flow 
geometry in the heat exchanger is such that the hottest part (the 
beginning) of the hot flow heats the hottest part (the end) of the cool flow 
and that the coldest part (the end) of the hot flow heats the coldest part (the 
beginning) of the cool flow. The use of countercurrent flow geometry in the heat 
exchanger makes it possible to achieve such a degree of heat exchange 
that the outgoing temperature of the cool flow is higher than the outgoing 
temperature of the hot flow. This is not possible when using a flow geometry 
where the media travel in the same direction through the heat exchanger, i.e. so 
called parallel flow heat exchangers. (Application at page 1, line 8 - 
page 2, line 10). 


HEED, Bjorn 

Serial Number: 08/737,042 
October 22, 2004 
Page 6 

To achieve optimum heat transfer in the heat exchanger it is 
necessary that the heat transfer between each medium and the separating 
wall is as good as possible. This can be accomplished by designing the 
separating wall in such a manner that it promotes the generation of a 
turbulent, well mixed, vortex filled flow in the medium that is in contact with 
the wall. In the present inventive heat exchanger the flow is arranged so as to 
be distributed over several parallel passageways in such a way that the 
passageways are alternatingly in juxtaposed relationship so there is as 
large total heat transfer surface area. The heat transfer walls in the inventive 
heat exchanger contribute to the generation of a turbulent flow with good heat 
transfer to the wall. Their inventive heat-exchanger uses counter- 
current flow of the media in the heat exchanger. (Application at page 2, 
line 11 - 30). 

Figure 1 in a perspective view shows important steps of the manufacture 
of a heat exchanger according to the present invention. Figure 2 is a 
perspective view of a heat exchanger according to the invention depicted in a not 
fully closed state in order to show the internal flows of the media. Figure 3 is a 
perspective view of a part of the heat transferring walls in the same heat 
exchanger. Figure 4 is a perspective view of a heat exchanger according to the 
invention in accordance with a slightly different embodiment and shown in a not 
fully closed state. Figure 5 is a top view of a portion of the heat 
exchanger. Figure 6 is a top view of the portion of Figure 5 after it has 
been folded and Figure 7 is a section of Figure 5. (Application at page 3, 
lines 4-15 and Amendment filed October 22, 2004). 

A heat exchanger according to the invention preferably is produced 
from a continuous sheet 1 of metal, plastic or other suitable material, which in 
the completed heat exchanger will serve as a heat-transferring wall. In Figure 
1, reference numbers 2 and 3 denote rollers between which the sheet is fed in 
the direction of arrow 4. The surfaces of the rollers are formed with patterns of 
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oblique ridges and grooves 5 and 6. Furthermore, the rollers are formed with 
ridges 7 and grooves 6 extending parallel with the roller axis. Every ridge 7 
corresponds to a groove 8 on the opposite roller. Accordingly, when the sheet 
passes between the rollers, the ridges 7 and the grooves 8 form folding lines 9 in 
the sheet. In sequence along the circumference of each roller, a ridge 7 is 
followed by a groove 8. Accordingly, the folding lines are be pressed alternatingly 
in one side and then in the opposite side of the sheet. This makes it easy to fold 
the sheet at the folding lines into a package 10 comprised by a number of 
juxtaposed layers. The oblique pattern 5 and 6 on the rollers gives the band 
a corrugated configuration best visible in the encircled enlargement 11 in 
Figure 1. The sheet is cut to suitable lengths so that an appropriate thickness of 
the package 10 is obtained. (Application at page 3, line 16 - page 4, line 
1). 

In Figure 1, a complete finished package is represented by numeral 
12. The ends of the package 12 are closed by covering elements 13. 
The covering elements may be produced by dipping the package ends 
into a soft compound that hardens or solidifies when cooled or through a 
chemical reaction. Reference number 14 is a sealing strip that is applied to one 
side of the package, e.g. the bottom part. A corresponding seal, not visible in the 
drawing, is applied to the opposite side of the package. Reference number 
15 denotes a box-shaped casing 15 generally, into which the package 12 is 
intended to be placed as indicated by arrow 16. When the package is placed 
inside the casing, the seal 14 will be forced against the bottom of the casing and 
covering elements 13 will seal against the end walls 17 and 18 of the casing. 
Preferably, the width B of the package 12 essentially corresponds to the spacing 
between the sidewalls 19 and 20 of the casing while the height H of the package 
essentially corresponds to the height of the casing. The casing 15 has a lid 21. 
The shape of the lid matches that of the open upper side of the casing 15. 
At the corners of the casing 15 connecting ports 22 23,24 25 are arranged. 
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The connecting ports 22 and 25 serve as inlet and outlet ports respectively 
for one medium and connecting ports 23 and 24 serve as inlet and outlet ports 
respectively for the other medium. When the lid 21 is fitted while the package 
12 is in the casing 15 the lid will seal against the top face of the package 12. 
The sealing strips 14 and the covering elements 13 prevent the two media from 
mixing and thus the media are kept separate, one on either side of package 12 
and thus on either side of the folded sheet. (Application at page 4, lines 1 - 33). 

Figure 2 shows the upper part of the package slightly raised to 
illustrate the flow paths of the two media. The directions of flow are shown by 
arrows 26 for one medium and by arrows 27 for the other medium. As is most 
clearly apparent from Figure 3, the corrugations in one layer of the 
folded sheet extend crosswise with respect to the corrugations in the 
next layer. These crossing corrugations formed in the facing sides of 
adjacent layers create a turbulent flow in the medium flowing between the 
layers. This contributes to an efficient exchange of heat between the two 
media. (Application at page 4, line 33 - page 5, line 8). 

In the example shown the sheet is given a corrugated pattern but 
within the scope of this invention shaped patterns of different 
configuration that create turbulence in the inter-layer space may also be 
used. In the example shown the shaped pattern was made by means of 
rollers, but the shaped pattern can also be accomplished by stamping. As 
mentioned above, the covering elements 13 are made of a solidifying 
compound. However, it is within the scope of the invention to produce the 
covering elements 13 as separate lids which with an intermediate soft layer that 
is pressed against the ends of the package. It is also possible to use layers of 
soft material between the ends of the package and the end walls of the outer 
casing. The casing 15 and the lid 21 thus form an outer shell that together with the 
seals 13 and 14 on the package 12 constitutes an efficient media flow separating 
and sealing means. The seal shown in the figures could however, be made 
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in a very simple and inexpensive manner. The application of the sealing 
compound or other soft material can be made without high precision or 
geometrical exactness. A sealing effect could also be accomplished by a good fit 
only or by soldering or welding when suitable materials, therefore are 
used. (Application at page 5, line 9 - 31). 

In contrast to the example described above, wherein a casing 15 with a lid 
21 forms a shell around the package 12, this shell is formed according to Figure 4 by 
a box 28 having a rectangular cross sectional shape. On one side, the box is 
equipped with an inlet port 29 and an outlet port 30 for one of the media and on 
the other side with an inlet port 31 and an outlet port 32 for the other 
medium. In this example the package 12 is inserted through one open end of the 
box which thus forms a casing 33 which may be closed by lids 34 and 35. The 
lids 34 and 35 are designed to seal against the ends of the package 12, 
either by themselves or by means of intermediate sealing layers. The lower lid 34 
in Figure 4 could for instance be fastened by means of a liquid sealing compound 
which is poured into the lid and which solidifies after the assembly 28, 12 has 
been dipped into it. The other lid 35 can then be fastened in the same way 
after the assembly 28, 12 having been turned upside down. This kind of molding 
can also be used in the example shown in Figures 1 and 2. When using an 
appropriate sealing compound the lids may be removed after the molding 
operation and thus only serve as moulds in the molding process. 

The shaped pattern in the sheet serves at least three purposes. One is to 
establish a certain distance or pitch between successive layers in the folded sheet 
so that a medium can flow in the inter-layer space. The shaped pattern should 
also promote turbulence in the flow as described earlier. 

The simple pattern described above serves both these purposes. As 
mentioned above, after folding of the sheet the oblique corrugations form a 
system of crossing ridges. The ridges maintain a certain spacing between the 
different folds and produce a tortuous, turbulence inducing flow path for 
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the medium which, as mentioned above, promotes heat transfer to the 
wall. 

Owing to the design of the heat exchanger, the two media flows are 
distributed over a number of parallel channels that are placed in alternating 
nesting position. The third purpose of the shaped pattern is to achieve an evenly 
distribution of the flow sideways within and across each channel. Thus an 
essentially counter-current flow pattern is established between the two media 
flows even when their inlet and outlet ports do not extend in the prolongation of 
the flow direction. (Application at page 5, line 32 - page 7, line 29). 

An efficient lateral spread of the flow of this kind is achieved if the 
resistance to flow sideways is lower than the resistance of flow lengthwise in 
the channel. This result is obtained with the proposed simple corrugation 
of the sheet if the angle of the corrugations to the longitudinal extension 
of the sheet is less than 45°, or differently expressed, if the angle of the 
corrugations to the intended direction of flow is more than 45°. (Application at 
page 7, line 1 - 10). 

The simple corrugation pattern which has been used as an example 
above is easy to produce between two helically cut rollers as in Figure 1. It is 
also well suited to fulfill the objects of keeping the spacing between the layers, 
and of promoting turbulence and lateral distribution of the flow as have 
been discussed above. Many other stamped patterns are also possible, as 
mentioned above. To facilitate the folding of the sheet the corrugations 
preferably could be interrupted and be replaced by folding lines at 
suitable spaced-apart intervals as shown in Figure 1. Another improvement of 
the pattern would be to provide the inlet and outlet areas (the outer parts of the 
sheet) with a different pattern from the main part of the sheet area so as to give 
an efficient lateral distribution of the flow without making the lengthwise 
resistance to flow too high in the main part of the heat exchanger. A reduction of 
the resistance to flow in the heat transferring part of the heat exchanger 
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most often however invovles a reduction of the heat transfer there, which is 
not desirable. (Application at page 7, line 11 - 30). 

Figure 5 shows a portion of the heat exchanger with ridges, viewed 
from above, two ridges marked in red, with a corresponding valley 
between. On the other side of the fold line, the continuing ridges are 
shown marked in purple. When folded in the assembled position, as 
shown in Figure 6, the ridges fold at the points where the red and the 
purple intersect. The black lines represent regions where the bottom of 
each valley is farthest from each other. Figure 7 shows a section of Fig. 
5, with the ridge peaks shown in red. (Amendment filed October 22, 
2004). 

VI. Issues 

Whether claims 5 and 9 are unpatentable under 35 USC §103(a) as 
being obvious over SU 800,500 (ACV) in view of GB 1339542 (Usher)? 

Whether claims 7-8 and 10 -11 are unpatentable under 35 U.S.C. § 
103(a) as being obvious over ACV in view of Usher and in further view of 
US Patent No. 4407357 (Hultgren). 

VII. Grouping of Claims 

Claims 5 and 7-11 are pending in the above application. These 
claims presently stand rejected, pending appeal. 

Claims 5 and 9 were rejected under 35 USC §103(a) as being 
unpatentable over SU 800,500 (ACV) in view of GB 1339542 (Usher). 

Claims 7-8 and 10-11 were rejected under 35 U.S.C. § 103(a) as 
being unpatentable over ACV in view of Usher and in further view of US 
Patent No. 4407357 (Hultgren). 

Claims 5 and 9 are separately patentably from claims 7-8 and 10- 

11. 
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VIII. Argument 

A. Claims 5 and 9 are Patentable over ACV in 
view of Usher 

Independent claims 5 and 9 are recuperative heat exchangers for 
the exchange of heat across a plurality of heat transferring planar 
elements between a first fluid medium and a second fluid medium, said 
fluid mediums flowing in opposite directions to each other on opposite 
side's - of ""said Fplanar el em en ts . C I al m~lTTdrr tafn s~n urn e rou s TTmiFations7 
including but not limited to: 

• said [corrugated] pattern [on the planar elements] 
corresponding to a series of alternating ridges and 
channels extending across the width of each respective 
planar element formed at an angle of more than 45 
degrees with respect to said length of said planar 
elements, which pattern, in respect to the net flow path, 
are oriented in a more transverse than lengthwise direction 

• said pattern on every other planar element is co-extensive 
to the other and said ridges and channels between facing 
sides of adjacent planar elements form a crossing pattern 
to each other such that said crossing pattern creates a flow 
resistance to said respective fluid medium flowing over said 
respective side of said planar element, the ridges and 
channels being arranged at an angle greater than 45 
degrees with respect to a line arranged in a direction along 
the lengthwise extent so as to present a flow resistance 
greater in the lengthwise extent direction than the 
widthwise extent direction, the angle of the ridges and 
channels tending to increase the overall pressure drop 
across the heat exchanger compared to smaller angle 
configurations and force the fluid medium to travel more 
readily in the widthwise directions before exiting the heat 
exchanger, the angle of the ridges and channels arranged 
to force the fluid medium to exhibit a substantially 
thermally balanced flow distribution across the widthwise 
extent of the heat exchanger surfaces, thereby increasing 
flow turbulence and heat transfer. 
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Claim 9 includes numerous limitations, including but not limited to: 

• said flow path has means for creating a flow resistance to 
said respective mediums such that the flow resistance to 
said respective mediums flowing over said respective side 
of said planar elements is greater in said lengthwise 
direction of said heat transfer package than in said 
widthwise direction, thereby increasing flow turbulence and 
heat transfer. 

Claims 5 and" 9 were- rejected under 35 USC -§ 103(a) as-obvious — - 

over SU 800,500 (ACV) in view of GB 1339543 (Usher). Claims 5 and 9 
are patentable over ACV in view of Usher. First, one skilled in the art 
would not combine ACV and Usher. Second, ACV and/or Usher alone or in 
combination do not teach a heat exchanger with all the elements of claims 
5 and 9. 

1. One Skilled in the Art would not 
combine ACV with Usher 

Claims 5 and 9 include numerous limitations. The limitations of 

claims 5 include but are not limited to that "the angle of the ridges and 

channels arranged to force the fluid medium to exhibit a substantially 

thermally balanced flow distribution across the widthwide extent of 

the heat exchanger surfaces, thereby increasing flow turbulence and 

heat transfer." The limitations of claim9 include, but are not limited to 

that "the flow resistance to said respective mediums flowing over 

said respective side of said planar elements is greater in said 

lengthwise direction of said heat transfer package than in said 

widthwise direction, thereby increasing flow turbulence and heat 

transfer/' 

A reference teaches away from the claimed invention when it leads 
one skilled in the art in the other direction from the claimed modification. 
Usher teaches away from a thermally balanced flow distribution and 
increased flow turbulence. The flow in Usher is changes direction along 
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the individual sheets comprising the exchanger package, such that the 
flow pattern from one plate to the next is changed. This results in an 
uneven flow distribution from plate to plate and reduced turbulence. 

The present heat exchanger design and orientation on the other 
hand requires flow to proceed along the length of each sheet in the same 
direction, such that the two mediums are proceeding on each side of a 
sheet in exactly the same manner, thereby balancing the flow 
distributions and increasing turbulence. 

Obviousness cannot be established by combining the teachings of 
the prior art to produce the claimed invention without some teaching 
suggestion, motivation or incentive to support the combination. See, e.g. 
In re Lee, 277 F.3d 1338, 1342-43 (Fed. Cir. 2002); In re Fritch, 972 F.2d 
1260, 1265-67 (Fed. Cir. 1992); and ACS Hosp. Sys., Inc. v. Montefiori 
Hosp. f 732 F2d 1572, 1577 (Fed. Cir. 1984). Here there is not teaching, 
suggestion or motivation to combine ACV and Usher. 

ACV is directed to a nozzle made from paper impregnated with 
thermoplastic resin. Partial polycondensation of the resin is carried out, a 
solvent moistens the bending lines, and then complete polycondensation 
of the resin is carried out. ACV addresses special problems associated 
with bending paper into a heat exchanger shape and thus discusses the 
fold lines. There is not teaching or suggestion in ACV related to the 
angles or pattern of the corrugations. There is no discussion of the flow 
distribution. Usher has unbalanced flow distributions and reduced 
turbulence. 

Because Usher teaches away from a balanced flow distribution and 
increased turbulence, one skilled in the art would not combine Usher and 
ACV to create a heat exchanger with all the limitations of claims 5 and 9 
such as a balanced flow distribution and increased flow turbulence. Thus, 
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claims 5 and 9 were improperly rejected under 35 USC §103(a) as being 
obvious over ACV and Usher. 

2. ACV and/or Usher Alone or in 
Combination Do Not Teach a Heat 
Exchanger with All the Limitations of 
Claims 5 and 9. 

ACV is directed to a nozzle made from paper impregnated with 
-thermoplastic-resin-. --Partlain^olyco^ is carried 'out, "a 

solvent moistens the bending lines, and then complete polycondensation 
of the resin is carried out. ACV addresses special problems associated 
with bending paper into a heat exchanger shape. ACV discusses fold 
lines. It does not discuss the angles of the corrugations or corrugation 
pattern. There is no teaching or suggestion in ACV related to the angles 
or pattern of the corrugations or to the flow distribution. 

Usher does not make up the deficiencies in ACV. Usher was said to 
disclose a heat exchanger for two fluids comprising a plurality of 
rectangular plates, wherein the angle of the ridges and channels are 30 
degrees with respect to the width of the plate (i.e. 60 degrees with 
respect to the length of the plate) for the purpose of improving heat 
exchange. The flow of Usher changes direction along the individual 
sheets comprising the exchanger package, such that the flow pattern 
from one plate to the next is changed. This results in an uneven flow 
distribution from plate to plate and reduced turbulence. 

The present heat exchanger design and orientation on the other 
hand requires flow to proceed along the length of each sheet in the same 
direction, such that the two mediums are proceeding on each side of a 
sheet in exactly the same manner, thereby balancing the flow 
distributions as a means of maximizing heat transfer. 

ACV and/or Usher alone or in combination do not teach or suggest a 
continuous heat exchange package element where the pattern is formed 
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on the entire planar element and which orientates the package such that 
the flow distribution is balanced on each side of an element due to the 
flow having a higher flow friction in the lengthwise direction than in the 
widthwise direction. 

Traditional heat exchanger design balances heat transfer with 
pressure drop. A tortous fluid flow across a heat transfer surface 
generates higher heat transfer, but at the same time suffers from 
increased pressure drops. Heat exchangers with increased pressure drops 
are less energy efficient, as more energy is required to circulate the heat 
transfer media. In traditional heat exchanged design it is assumed that 
all area of heat transfer surfaces provide an equivalent heat transfer. In 
reality, the flows are not evenly spread on the two sides of the heat 
transfer surface. The unbalanced flow results in different areas of the 
heat exchange surface having different surface flows resulting in, for 
example, greater warm flow in a given area as opposed to a greater 
cooling flow. Even where an extremely large heat transfer surface is 
available it cannot be assumed that the two flows will be equivalent. The 
greater of the flows is never fully changed in temperature where the 
smaller flow is not be able to supply or absorb a sufficient amount of 
energy. The local imbalances of the flows adversely influence the total 
heat transfer of the heat exchanger. 

In heat exchange equipment with similar placement of input and 
output ports as in the present non-obvious invention there will always be 
a tendency for the flows on each respective side to pass along the 
shortest distance. This will result in a warm flow concentrating on one 
side of the bundle and a cool flow concentrating along the opposite side of 
the bundle. This obviously leads to non-complete heat transfer between 
two flows. 
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In the presently cited references, ACV and Usher, this problem is 
not acknowledged and/or dealt with. The present non-obvious invention's 
solution to this problem is to provide the heat exchanger surface in a 
pattern whereby the resistance to flow is greater along the intended 
direction of flow then it is in the transverse direction. This results in the 
flow spreading out in the transverse direction which allows for the lowest 
overall pressure drop as the flow is utilizing all of the available surface 
and at the same time the spread out flow maximizing the heat transfer as 
the hot and cold sides of the heat transfer surface have an even 
distribution of each respective medium. ACV and/or Usfrer, alone or in 
combination do not teach, suggest or disclose the importance and the 
means for distributing the flows evenly on both sides of the heat 
exchanger surface where the input and output ports for a given heat 
transfer medium is located on the same edge of the heat transfer bundle. 

As the prior art fails to teach, suggest or disclose applicant's novel 
and non-obvious configuration, including but not limited to thermally 
balanced flow distribution, increased turbulence, and flow resistance that 
is greater in a lengthwise direction and in a widthwise direction rejection 
under 35 U.S.C. 103(a) was improper and claims 5 and 9 are patentable. 
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B. Claims 7-8 and 10-11 are patentable over 
ACV in view of Usher in further view of 
Hultgren 

1. One Skilled In the Art Would Be Led 
Away From The Combination of ACV, 
Usher and Hultgran 

As discussed above, one skilled in the art would not combine ACV 

a nd Mshen. — Further, one skilled Jn -the. art .would .not ..combine Hultgran. - 

with ACV and/or Usher. Obviousness cannot be established by combining 
the teachings of prior art to produce the claimed invention, absent some, 
teaching, suggestion or incentive supporting the combination, , e.g. In re 
Lee, 277 F.3d 1338, 1342-43 (Fed. Cir. 2002); In re Fritch, 972 F.2d 
1260, 1265-67 (Fed. Cir. 1992); and ACS Hosp. Sys., Inc. v. Montefiori 
Hosp., 732 F2d 1572, 1577 (Fed. Cir. 1984). Absent a showing in the 
prior art, the Examiner has impermissibly used "hindsight" occasioned by 
the applicant's teaching to hunt through the prior art with the claimed 
elements and combine them as claimed. See, e.g. In re Fritch, 972 F.2d 
1260, 1265-67 (Fed. Cir. 1992). 

Hultgren expressly states that turbulence must not be created. 
See, e.g. Hultgren at column 1, lines 41, 42. Applicant respectfully 
asserts that the Examiner has improperly combined references where the 
references teach away from their combination. 

The inventive heat exchange package is oriented inside the casing 
such that the lengthwise direction of each element is exposed to the 
respective fluid medium. Hultgren on the other hand, leaves both end 
portions of each heat exchange element free of profiles in order to form 
the inlet/outlet boxes for the flow mediums. In addition, Hultgren teaches 
an angle of inclination of the ridged pattern be 20° or less, preferably 
around 5°. This low approach angle is instrumental in that exchanger 
accomplishing its recirculation effect by not reaching turbulent flow. 
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The present invention on the other hand increases flow turbulence. 
The orientation of the heat exchange package and the angle of inclination 
of the corrugated pattern in the present invention causes turbulent flow, 
where the lengthwise flow component is higher in turbulence and friction 
than the widthwise component, thereby improving heat exchange. 

Hultgren, conversely, claims its non-turbulent design improves heat 
exchainge by recirculation of portions of the flow stream, while the present 
design improves heat exchange through increasing the travel time in the 
lengthwise direction by providing a corrugation pattern that promotes 
additional friction and turbulence in that direction of flow. 

As discussed above with respect to claims 5 and 9, it is well known 
that increased turbulence increases the energy to move the fluid through 
the exchanger. Hultgren goes to great lengths to repeatedly state that its 
configuration is arranged to avoid turbulence and increased pressure 
drop. See Hultgren, at e.g. column 1 lines 41-43. Further, Hultgren 
teaches a heat exchanger which achieves its desired objects while keeping 
the angles less than 20 degrees, preferably about 5 degrees. 

One skilled in the art would not combine ACV, Usher and Hultgren. 
Further, Usher and Hultgren teach away from the present invention. 
Thus, rejection under 35 USC §103(a) was improper. 

2. ACV, Usher and/or Hultgran Alone or in 
Combination Do Not Teach a Heat 
Exchanger with All the Limitations of 
Claims 7-8 and 10-11. 

As discussed above ACV and/or Usher alone or in combination do 
not teach or suggest a heat exchanger with all the limitations of claims 5 
and 9. Hultgren does not make up the deficiencies in ACV and/or Usher. 
Hultgren does not teach or suggest thermally balanced flow distribution, 
increased flow turbulence nor does it teach or suggest flow resistance that 
is greater in the lengthwise direction than the widthwise direction. Thus, 
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claims 7-8 and 10-11 are patentable oyer ACV, Usher and Hultgren, alone 
or in combination. 

IX. Conclusion 

Claims 5 and 9 are patentable over ACV and Usher. One skilled in 
the art would not combine ACV and Usher. Further, ACV and/or Usher 
alone or in combination do not teach or suggest a heat exchanger that 
includes alf the limTtations bf^ciaims 5 "or 97 Thus" ~crafm^5^alid" 1 9^re" 
patentable. Claims 7-8 and 10-11 depend directly or indirectly from claim 
5 or 9 and thus are patentable. 

Claims 7-8 and 10-11 are patentable over ACV, Usher and Hultgran. 
One skilled in the art would not combine ACV, Usher and Hultgran. 
Further ACV, Usher and/or Hultgran alone or in combination do not teach 
or suggest a heat exchanger that includes all the limitations of claims 7-8 
and 10-11. Thus, claims 7-8 and 10-11 are patentable. 
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X. Appendix 

A. CLAIMS 

5. A recuperative heat exchanger for the exchange of heat across a 
plurality of heat transferring planar elements between a first fluid medium and a 
second fluid medium, said fluid mediums flowing in opposite directions to each 
other on opposite sides of said planar elements, said heat exchanger comprising: 

a casing for containing a heat transfer package therein, said casing having 
a top end, a bottom end, a pair of respective lengthwise and widthwise opposed 
sides, each of said lengthwise sides provided with a pair of inlet and outlet ports, 
.whe rein eac h respective pair ofjnlet and outlet ports is de dicat ed to one of said 
first and second mediums for flow therethrough; 

a heat transfer package disposed within said casing, said heat exchange 
package having a lengthwise extent and a widthwise extent, each of the fluid 
mediums following on their respective side of the planar elements a net flow path 
which extends longitudinally along the lengthwise extent, said package comprised 
of a plurality of generally rectangularly shaped planar elements continuously 
arranged in sequentially alternating directions in a folded accordion-like manner, 
each of said planar elements having substantially similar length, width and 
thickness with respect to each other, each of said planar elements integrally 
connected to an adjacent planar element along said length, said length and width 
of said casing substantially corresponding to said length and width of said 
package, opposing surfaces from each adjacent planar element defining an inter- 
layer space therebetween for receiving a flow of one of said fluid mediums 
therebetween, a direction of flow of each medium having a widthwise element 
and a lengthwise element when flowing within said inter-layer space, each of said 
planar elements having a corrugated pattern formed therein, said corrugated 
pattern extending the entire length and width of each respective planar element, 
said pattern corresponding to a series of alternating ridges and channels 
extending across the width of each respective planar element formed at an angle 
of more than 45 degrees with respect to said length of said planar elements, 
which pattern, in respect to the net flow path, are oriented in a more transverse 
than lengthwise direction, said corrugated pattern interrupted at substantially 
similar intervals to include a fold line for facilitating arranging each of said planar 
elements in an accordion-like manner, said fold lines defining said width of each 
respective element and being disposed parallel along said length of each of said 
elements, wherein when said heat transfer package is in an unfolded state, a 
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pattern of ridges and channels of a first planar element is generally aligned with 
respect to a pattern of channels and ridges of a successive planar element, and 

wherein when said heat transfer package is in a folded state, said pattern 
on every other planar element is co-extensive to the other and said ridges and 
channels between facing sides of adjacent planar elements form a crossing 
pattern to each other such that said crossing pattern creates a flow resistance to 
said respective fluid medium flowing over said respective side of said planar 
element, the ridges and channels being arranged at an angle greater than 45 
degrees with respect to a line arranged in a direction along the lengthwise extent 
-so as to p resent a flow resist ance g reater in the l engthwise extent direction than 
the widthwise extent direction, the angle of the ridges and channels tending to 
increase the overall pressure drop across the heat exchanger compared to 
smaller angle configurations and force the fluid medium to travel more readily in 
the widthwise directions before exiting the heat exchanger, the angle of the 
ridges and channels arranged to force the fluid medium to exhibit a substantially 
thermally balanced flow distribution across the widthwise extent of the heat 
exchanger surfaces, thereby increasing flow turbulence and heat transfer. 

7. A recuperative heat exchanger as claimed in claim 5 wherein: 
said casing is sealed at said top and bottom ends by covering elements. 

8. A recuperative heat exchanger as claimed in claim 7 wherein: 

said covering elements are formed from a compound which solidifies upon cooling 
or by chemical reaction. 

9. A recuperative heat exchanger for the exchange of heat across a 
plurality of heat transferring planar elements between a first fluid medium and a 
second fluid medium, said fluid mediums flowing in opposite directions to each other 
on opposite sides of said planar elements, said heat exchanger comprising: 

a casing for containing a heat transfer package therein, said casing having a 
top end, a bottom end, a pair of respective lengthwise and widthwise opposed sides, 
each of said lengthwise sides provided with a pair of inlet and outlet ports, wherein 
each respective pair of inlet and outlet ports is dedicated to one of said first and 
second mediums for flow therethrough; 

a heat transfer package disposed within said casing, said heat exchange 
package having a lengthwise extent and a widthwise extent, each of the fluid 
mediums following on their respective side of the planar elements a net flow path 
which extends longitudinally along the lengthwise extent, said package comprised of 
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a plurality of generally rectangularly shaped planar elements continuously arranged 
in sequentially alternating directions in a folded accordion-like manner, each of said 
planar elements having substantially similar length, width and thickness with 
respect to each other, each of said planar elements integrally connected to an 
adjacent planar element along said length, said length and width of said casing 
substantially corresponding to said length and width of said package, opposing 
surfaces from each adjacent planar element defining an inter-layer space 
therebetween for receiving a flow of one of said fluid mediums therebetween, a 
direction of flow of each medium having a widthwise element and a lengthwise 

eleme nt when flowin g within sa id inter-layer s p ace, each of said planar elements 

having a corrugated pattern formed therein; 

said corrugated pattern extending the entire length and width of each 
respective planar element, said pattern corresponding to a series of alternating 
linear ridges and channels extending across the entire width of each respective 
planar element, said corrugated pattern interrupted at substantially similar intervals 
to include a fold line for facilitating arranging each of said planar elements in an 
accordion-like manner, said fold lines defining said width of each respective element 
and being disposed parallel of said length of each of said elements, wherein when 
said heat transfer package is in an unfolded state, a pair of ridges and channels of a 
first planar element is generally aligned with respect to a pattern of channels and 
ridges of a successive planar element, and 

whereby said flow path has means for creating a flow resistance to said 
respective mediums such that the flow resistance to said respective mediums 
flowing over said respective side of said planar elements is greater in said 
lengthwise direction of said heat transfer package than in said widthwise direction, 
thereby increasing flow turbulence and heat transfer. 

10. A recuperative heat exchanger as claimed in claim 9 wherein: 
said casing is sealed at said top and bottom ends by covering elements. 

11. A recuperative heat exchanger as claimed in claim 10 wherein: 
said covering elements are formed from a compound which solidifies by cooling or 
by chemical reaction. 
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M3o6peT6HMJI 


H.P.liJeKHH, E.H.Ehjikih, B.A.flHHUHH, A.B.denaHOB, (D.A.HaOHy^HH 
H . B • HapHiiiHbift , H. JI. Po3eHtUTefiH h B.M.BjiajqHMHpOB ' 


BcecofosHMft HaywHO-MccjieBOBaTejibCKHft m npoeKTHo- 

(71) 3a*BMTe/!b KOHCTpyKTOpCKHfl HHCTHTy.T no OOopyflOBaHHIO flJlH 

KOHJXHUHOHHpOBaHHfl B03Jiyxa H BeHTHJlHUHH 


(54) VTHJIH3ATOP TEIIJIA H CnOCOB ETO M3rOTOBJlEHK5I 


1 

M3o6peTeHKe othochtch k TexHHKe 

KOH^HUHOHHpOBaHHH BOSflyxa, KOHKpeT- 

ho, k ym/TH 3 ai^HH xenjia. 

HaBecTHu y THJ1M3 aTopu Teruia npe- 

HMytUeCTBeHHO flJIH CHCT6M KOHflHUHO- 

HHpoBanHH Bbaflyxa, coaepMcaiuHe KOp- 
nyc c noj3BOjifU4HMH h OTBOMHtoHMH naTpyb- 
KaMH h pasMeiueHHyKT^HyTpH Hero Ha- 
caflKy [1], 

HeflOCTaTKaMH H3B€CTHOrO ycTpofl- 

CTBa y thjih 3 aTopa ^bjihiotch HextocTa- 
towho BbicOK an HHTeHCHBHOcTb npouec- 
ca yTMJiH3 auHH Teruia h h(2bo3mowh6cti>" _ 
yTn/iH 3auHH B^arH, 

UeJii> H3o6peTeHH« - noBfonueHHe 3<Jj- 
(J»eKTHBHocTH yTHJiH3£uuHH remta. 

Ue/ib flocTwraeTCH tsm t *jto Haca^- 
Ka BunojiHeHa b BHjae rapMouwH H3 ko- 
coro<t>PHpoBaHHOft 6yMa3KHOft n&nru, npo- 

nKTaHHOft TepMOITJiaCTH^HMMH CMOJiaMM, 

npHweM jihhhh cthCob rapMouiKH HanpaB- 
JieHba b cTppoHy no^BOflHiuHX h otbojih- 
ihhx naipyCKOB. 

y THJIH 3 3TOp MOMCeT StiTb H3TOTOBJieH 
HOBbIM cnOCOOOM, 3 aKJlK)Ha>014HMCH B TOM, 

hto b Ka^ecTBe Haca^KH BbiSHpaiOT 6y- 
Ma)KHyw jieHTy, nponHTaHHyw TepMoruia- 
CTH^HbJMH CMO/iaMH, ocyiuecTBJiaioT *ia- 
dHMHyw nojiHKOHjieHcauHio cmojti , cMa- 
MHBaiOT ee pacTBopHTeneM no nonepevi- 
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HbJM J1HHHHM, SaTeM HO 3THM JIHH HHM 

jieHTy crH6aioT b BH,qe rapMouiKH, no- 
cne Mero npoH3BojaHT nojiHyK) nojiHKOH- 
jaeHcauMio cmoji. 

Ha 4>Hr. 1 nsoepaaceH npe^naraeMbaK 
yTH jih 3 aTop Tenjia; Ha <j>nr. 2 - Hacaja- 
Ka. 

yTH/7H3 aTop co^ep>KHT KOpnyc 1 c 

nOflBOflHWHMH 2 H OTBOHHIUHMH 3 naTpy6" 

KaMH yj^ajineMoro Bosziyxa, h nonBOjan- 
iokmh 4 h otboxihiuhmh 5 naTpydKaMH Ha- 
py*HOro Boanyxa. BHyTpn nopnyca 1 
paaMeiueH a* Haca/jKa 6 b BHjie ~ rapMOtuKH 
H3 KOcoro^ipi-ipoBaHHOH 6yMa»Hofl jieH- 
th, nponuT aH hoh tgpmo mi acmvH umh 
CMO/iaMH, npHweM jihhhh 7 cthSob rap- 
MouiKH HanpaB.neHbi b cTopoHy nojiBOun- 

tttHX H OTBOflHiaHX nOTpyBKOB . 

ycTpoftcTBO paSoTaeT cnex;yHxaHM 

06pa30M. 

XJjih coxpaHeHHH jkgctkocth rotfcp 
TepMonjiacTHMHue cMO/ibi b 6yMa)K hoh 

JieHTe ^OJlMCHbl 6blTb nOJlHOCTbJO nojiH- 
KOHXX & H CHpOB 3H bl , HO H3~3a XpyHKCCTH 

GyNiaacHOfl jieHTbi crn6aHHe b rapMOuwy 

HSBOS MO>K H O . MTOGfcu H36e)KaTb nOJIOMKH 

jieHTtJ npH ee crn6aHHH b rapMoiuKy 
h npH 3tom coxpaHHTb 4>opMy ro<t>p, 
roc^pnpywT 5yMa«Hyio JieHTy c oraHOBpe- 
Me HHOfi HacTHMHOH KOHneHcauHeH npo- 
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nuTUBaKxnHX ee TepMoonacTHHHbix cmoji. 
JThhhh 7 cth6ob JieHTba cMa^HBajOT pacT - 
BopHTGJieM nponHTbiBaioLaHx ee TepMO- 

H/iacTHHHbJX CMOJI. npH 3TOM CMOJHJ Ha 
J1HHHH CTH60B paCTBOpfllOTCH H TiBM Ca~ 

MbiM 6yMcUKHaH JieHTa no bthm jihhhhm 

CTaHOBHTCH nJiaCTH^HOH, nO JIHHHHM 
7 CTH60B npOK3BOAHT CrH6aHH6 KOCO- 

ro<J)pHpoBaHHOfi 6yMa*Hofl JieHTbi b rap- 
Mowny, oSpasyn HacaaKy, nocne Mero 
npOH3BOflHT TepMOo6pa6oTKy HaCcUIKH 
b c6ope no nojiHofi nojiHKOHflGHca- 
uhh nponHTHBaHMUHX 6yMary cmoji. 

HacajpKy BCTaBJiHWT b Kopnyc 1 6e3 
sa3opa c ero GoKOBbJMH cTeHKaMH jih- 
hhhmh 7 cth6ob JieHTbj, h a npaBJie h hmmh 

B CTOpOHy nOflBOflHUIMX 2 H 4 H OTBO- 

hhiuhx 3 h 5 naTpyGKOB y/aajmeMoro 
h HapyacHoro ao3flyxa. npH btom ana. 
noTOKa B03flyxa o6pasyioTCH nojiocTH 
H3 nepenpeiaHBaioiaHxcH KaHajiOB, saM- 
KHyrax SoKOBbiMH CTeHKaMH Kopnyca 

1, J1HHHHMH 7 CTH60B H3 KOCOrO(J>pH- 
pOBaHHOfl 6yMa?KHOft JieHTbJ, OTKpfaJTbl- 
MH B CTOpOHy nOflBOflHlUHX H OTBOJJIH- 

iuhx naTpySKOB. 

yjiaJineMufl B03jiyx ^epe3 nojjBOflH- 
iUHft naTpy6oK 2 nociynaeT b Haca^- 
Ky 6 h, npoflnH nojiocTH, oGpa30BaH- 
Hhie nepe k pemn b awu^HMHCH KaHanaMH, 
BbJ6pacbreaeTCH vepes OTBoanmHR na- 
Tpy60K 3. HapyjKHbifl B0 3^yx npoxojjHT 
aHajiorHMHuft nyTb Mepes naTpy6KH 4 
h 5, ho no cMejKHbiM nonocTHM Hacafl- 
kh 6, pa3 rpaHHHSHHbiM nJiacTHHaMH 
KOcoror^pHpOBaHHOft JieHTbi. 

IlpH O^HOBpeMeHHOM npOXOJKfle H H H 

y/jajineMoro h HapywHoro noTOKOB bo3- 
rjyxa Mepea nJiacTHHhi KOcoro<J)pHpOBaH- 
Hoft 6yMa*Hoft Jie h th aa c*ieT ee Ten/io- 

npOBOJXHMOCTH H THrpOCKOnHMHOCTH 

npoHcxo^HT nepe/java Tenjia h BJiarH 
ot oflHoro noTOKa k .npyroMy. flepe- 
jxana. Tenjra h B/iarH HHTeHcn<J)HUHpy- 
6tch 3a c^ieT BunoJiHe hhh noJtocTeft 
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jxjih npoxo^a B03flyxa M3 nepeKpeuw- 
BaioinnxcH KanajroB GyMajKHOH ro^pnpo- 

BaHHOH JieHThI, B KOTOpblX nOTOKH 

Bosr^yxa nocTOHHHO 3aKpy^HBaioTcfl . 

Hcnojib30BaHHe npe^naraeMoro ycT- 
poKcTBa flaeT no/ioiKHTe/ibHuft 3(j><j>eKT, 
3aKJirouaKMHHfJcH b HHTeHCH(J)HKauHH: . npo- 
uecca yTHJiHsauHH Tenna, a TaK*ce b 
yTHJiHsauHH BJiarn. 


<t>OpMyjia HSOCpeTeHHH 


1 . yTHJiH3aTop Ten/ia, npeHMyme- 

CTBeHHO flJIH CHCTeMbJ KOHflHUMOHHpO- 

b 3hhh Bosjayxa, cojjepttaiUHfl xopnyc c 

nOflBO^HIUHMH H OTBOflHIUHMH naTp'/gKa- 

mh h pa3MeiueHHyio b Hy Tpn Hero Hacajrj- 

Ky, OTJIHMaiOmHHCH. TeM, 
WTO, C UeJlbK) nOBbJUJeHHH 3<tKj>eKTHBHOC- 

th y thjih 3 aiiHH Tenjia, Haca^Ka Bunoji- 
HeHa b BHfle rapMoujKH H3 kocoto(J>ph- 
posaHHOH 6yMa»HOH JieHTti, nponHTaH- 

HOH TepMOn^aCTH^HUMH CMOJiaMH, npH- 

MeM jihhhh c.^hOob rapMoamH HanpaBjreHfai 
b CTOpOHy nojaBOflHiUHX h oTBOflHiaHX na- 

TpySKOB • 

2. Cnoco6 H3roTOBJieHHH yTHJiH3aTopa 
Tenjia no n. 1 nyieM pa3MeiueHH« Haca^- 
kh b Kopnyce yTHJiH3aTopa , o t ji h- 
uawmHftcH TeM, mto b Ka^ecTBe 
Haca^KH Bb]6HpaiOT 6yMajKHy» jieHTy, npo- 
nmaHHyio TSpMonnacTH^HHMH CMOJiaMH, 
ocymecTBJiHioT ^tacTH^Hyio nojiHKOHjjeH- 
c auHto cmoji, cMa^HBaiOT ee pacTBopMTe- 
jieM no nonepeMHbiM jihhhhm, 3aTeM no 

3THM JTHHHHM CTHOaiOT B BHfle rapMOUIKH , 

nocJie wero npoH3BOflHT noJiHyw no/iMKOH- 
fleHcauHio cmoji. 

HCTOMHHKH HH(J>OpMaUHH, 
npHHJTTbJe BO BKHM3HH6 npH 3KCnepTH3e 

1. "Heat recovery in air si stems". - 
40 "Heat and Venti lating Engineer 11 , Be- 
JiHK06pnTaHHH , 50, 593, 1977, 
c. 10-14. 
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(54) HEAT RECOVERY APPARATUS AND METHOD : 
FOR PRODUCTION THEREOF 


The invention relates to the field of air conditioning, concretely, to heat recovery. 

Heat recovery apparatuses are known for primarily air conditioning systems, the 
apparatuses comprises a body with inlet and outlet pipes and a nozzle inside lit [1], 

Drawbacks of the known recovery apparatus are insufficiently high intensity of the 
heat recovery process and the fact that it is not possible to recover moisture, j 

The object of the invention is to enhance the effectiveness of heat recovery. 

The object is achieved in that a nozzle is made in the form of an accordion-like 
bellows of skewed corrugated paper band impregnated with thermoplastid resins, wherein 
the crease lines of the bellows are directed toward the inlet and outlet pipes, j 

The recovery apparatus may be made by a new method consisting in that a paper 
band impregnated with thermoplastic resins is used as the nozzle, partial ^olycondensation 
of Jhe resin is carried out, it is moistened with solvents along transverse linps, then the band 
is bent in the form of an accordion-like bellows along those lines, after I which complete 
polycondensation of the resin is earned out. ] 

Fig. 1 shows the proposed heat recovery apparatus, Fig, 2 shows the nozzle. 

The recovery apparatus comprises a body 1 with inlet pipes 2 and outlet pipes 3 for 

ihO air lO be removed, a*\d xolei pipes 4 and outlet piped 5 for outbid© »lr. A noassl* <$ in tHo 
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form of an accordion-like bellows of skewed corrugated paper band impregnated with 
thermoplastic resins is placed inside the body 1. Wherein crease lines 7 of the bellows are 
directed towards the inlet and outlet pipes. I 

The apparatus operates in the following manner. j 

In order to maintain rigidity of the corrugations, the thermoplastic resins in the paper 
band should be completely polycondensed, but due to the fragility of the pa^er band it is not 
possible to bend it into an accordion-Jike bellows. In order to avoid brfeaks in the band 
when it is being bent into the accordion-like bellows and at the same time retain the shape of 
the corrugations, the paper band is corrugated while simultaneously partially condensing the 
thermoplastic resins impregnating it. The crease lines 7 of the band are moistened with a 
solvent of the thermoplastic resins impregnating it. Wherein the resins on the crease lines 
are dissolved and thus the paper band along these lines becomes plastic, the skewed 
coirugated paper band is bent along the crease lines 7 into an accordion-like bellows, 
forming a nozzle, after which the no2zle assembly is subjected to heat treatment to complete 
polycondensation of the resins impregnating the paper. 

The nozzle is put in the body 1 without clearance with its side walls, the crease lines 
7 of the band directed toward the inlet 2 and 4 and the outlet 3 and 5 pipes for the air to be 
removed and the outside air. Wherein, cavities for the flow of air are formed from 
intersecting channels, closed by the side walls of the body 1, by the creake lines 7 of the 
skewed corrugated paper band, open towards the inlet and outlet pipes. ; 

The air to be removed through the inlet pipe 2 enters the nozzle 6 and, passing 
through the cavities formed by the intersecting channels, is discharged through the outlet 
pipe 3. The outside air passes similarly through the pipes 4 and 5, but through adjacent 
cavities of the nozzle 6, limited by the plates of the skewed corrugated band; 

When there is the simultaneous passage of flows of the air to be removed and the 
outside air through the plates of the skewed corrugated paper band, heat and moisture are 
_.. Trarisfen ^ d fr° m one flow to the other as a result of the thermal conductivity and 
hygroscopicity of the paper band. The transfer of heat and moisture is intensified due to 
making the cavities for the passage of air from intersecting channels of the; jcorrugated paper 
band, in which channels the air flows are constantly twisting. 1 

Use of the proposed apparatus provides a positive effect, which is Intensification of 
the process of heat recovery, and also moisture recovery. j 

! 
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SET OF CLAIMS 


1 . A heat recovery apparatus, primarily for an air conditioning system^ the apparatus 
comprising a body with inlet and outlet pipes and a nozzle placed inside the body, 
characterized in thai in order to enhance the effectiveness of heat recovery, the nozzle is 
made in form of an accordiou-like bellows from a skewed corrugated paper band, 
impregnated with thermoplastic resins, wherein the crease lines of the bellows are directed 
towards the inlet and outlet pipes. ; 

2. A method for production of a heat recovery apparatus according to claim 1 by 
placing a nozzle in a body of a recovery apparatus, characterized in thdt, a paper band 
impregnated with thermoplastic resins is selected as the nozzle, partial pol^condensation of 
the resins is carried out, it is moistened with a solvent along transverse linesj then bent along 
those lines in the form of an accordion-like bellows, after which complete polycondensation 
of the resins is effected, ; 


Sources of Information j 
taken into account during the examination 
1. "Heat recovery in air systems 1 ' - "Heat and Ventilating Engineer," Great Britain, 
50, No. 593, 1977, pp. 10-14. 
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(54) IMPROVEMENTS IN OR RELATING TO PLATE HEAT 
V EXCHANGERS 


(71) We, THE A.P.V. COMPANY 
LIMITED, a British Company, of Manor 
Royal, Crawley, Sussex, England, do hereby 
declare the invention, for which we pray that 
5 a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment : — 

This invention relates to plate heat 

10 exchangers. 

A plate heat exchanger, as the term is 
generally understood, comprises a pack of 
separable generally rectangular plates arranged 
in spaced face-to-face relationship. A port, 

15 which is normally circular, is arranged adjac- 
ent each corner of each plate. Corresponding 
ports are aligned through the pack of plates, 
and the aligned ports constitute inlet and out- 
let ducts for each of two, usually liquid, heat 

20 exchange media which flow through alternate 
flow spaces defined between adjacent plates. 
Gaskets are arranged in or on the plates to 
define the flow spaces and to control the flow 
of media to them and to prevent leakage of 

25 the media. In use, the pack of plates is 
clamped together. Normally, flow of one liquid 
medium takes place from one of the bottom 
corner ports to one of the top corner ports 
of alternate flow spaces, while flow of the other 

30 liquid medium takes place downwards from 
the other of the top corner ports to the other 
of the bottom corner ports in the adjacent or 
intervening flow spaces. Because of the dif- 
ference of the gasketting in each of the two 

35 types of plate, they are referred to as being 
of opposite hands, i.e. left hand and right- 
hand. 

If the temperature rise of one medium is 
& and the log mean temperature difference 
40 measured across the plate between the two 
liquid media is AT, then the thermal per- 
formance of the plate can be expressed as the 
ratio : 

[Price 2Sp] 


AT 

which is known as the temperature ratio 
(T.R) of the plate. 

The specification of the magnitude of this 
ratio represents quantitatively the thermal 
duty to be performed by the heat exchanger, 
while the temperature ratio which can in 
practice be achieved by any particular plate 
is given by the following relationship: — 

2UA 


45 


50 


qC 

where 

U=the overall heat transfer coefficient 
A= the developed heat transfer surface 

area of the plate 
q — the mass flow rate of either liquid 

medium across the plate 
C=the specific heat of this liquid medium. 


55 


60 


It will therefore be seen that the higher 
the heat transfer coefficient for any particular 
liquid the higher will be the temperature ratio 
which the plate can achieve. 

'One important factor in determining the 65 
magnitude of the heat transfer coefficient of 
a plate is the type of corrugation (trough 
form) or protuberance which is pressed into 
the plate, as this determines the amount of 
turbulence generated in the liquid medium, the 
generation of turbulence having as its object 
an increase in the heat transfer. The highest 
temperature ratio will be obtained at the 
minimum liquid flow rate at which the flow 
space will properly fill with liquid, while 
the minimum temperature ratio is given by 
the maximum liquid flow rate which can be 
achieved before the pressure loss across the 
flow space becomes excessive. The ratio of 


70 
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the maximum to minimum temperature ratios 
corresponding to these two extreme conditions 
is relatively low (about 1.5: 1 to 2 : 1) so that 
one plate design cannot be used over a wide 

5 range of temperature ratios corresponding with 
a wide range of thermal duties. 

It is therefore necessary to provide plates 
with a number of different trough forms or 
shape of protuberance, each with its own 

10 values of heat transfer coefficient and there- 
fore of temperature ratio. However, because 
the plate is an extremely complex pressing 
the tools for its manufacture are correspond- 
ingly expensive and to have one set of press 

15 tools for each range of temperature ratios 
required is uneconomic. 

It is an object of the invention to provide 
a heat exchanger plate which can be pro- 
duced in a variety of forms without the need 

20 for a complete set of press tools for each 
form. 

According to the invention, a heat exchanger 
plate of the ported and gasketed type com- 
prises a flow space area comprising end zones 

25 i.e. zones adjacent a fluid inlet and outlet 
respectively and a principal heat exchange 
area, at least the heat exchange area being 
formed with corrugations or other turbulence 
inducing formations, the said heat exchange 

30 area being formed as a plurality of discrete 
zones each having a pattern of corrugations 
or other formations thereon, at least one of 
the said discrete zones having a pattern which 
differs in respect of the turbulence inducing 

35 characteristics of the corrugations or other 
formations from that of at least one other 
zone, whereby the heat transfer characteristics 
of the zones of the plate differ between the 
said one discrete zone and the said discrete 

40 zone. 

The zones will normally be divided into 
two groups; namely those with a pattern lead- 
ing to a high temperature ratio, and those 
with a pattern leading to a low temperature 

45 ratio. The choice of the relative number of 
zones in said groups will be dictated by the 
duty to be performed, 

A set of press tools for manufacturing plates 
of a variety of performances could thus con- 

50 sist of common parts for pressing the end 
areas including the ports and the zones con- 
necting the ports with the main flow space 
area. There would also be two (or more if 
required) sets of partial tools for pressing 

55 the pattern for corrugations or other forma- 
tions on the zones of the main flow space 
area. The invention also consists in a set of 
tools for pressing a range of heat exchanger 
plates having a flow space area comprising 

60 end zones, and a principal heat exchange area 
formed as a plurality of discrete zones each 
having a pattern of corrugations or other tur- 
bulence inducing formations, comprising com- 
mon parts for pressing end areas of the plates 

65 including the said end zones, and two or 


« 

more sets of partial tools for pressing the pat- 
terns of corrugations or other formations as 
the said discrete zones of the flow space area, 
the said sets being adapted to press patterns 
which differ in respect of the turbulence 
inducing characteristics of the corrugations or 
other formations, and also being interchange- 
able whereby plates may be pressed with 
either a complete set or with a composite set 
of partial tools made up from more than one 
of said sets. 

The plates could be divided into zones 
along generally transverse (horizontal) lines, 
which may be straight or, preferably, broken 
to avoid lines of weakness across the plate. 
The breaking of the line could be achieved 
by introducing undulations therealong. 
Division along longitudinal (vertical) lines, 
straight or broken, is also possible. 

The invention still further consists in a 
plate heat exchanger comprising a pack of 
plates with at least some of the plates arranged 
in spaced face-to-face * relationship, with at 
least some of the plates being according to 
the invention as set forth above. 

The invention will be further described 
with reference to the diagrammatic drawings 
accompanying the Provisional Specification 
and the accompanying diagrammatic draw- 
ings: 

In the drawings accompanying the Provi- 
sional Specification: 

Figures 1 and 2 are elevations of the plates 
of one type of conventional plate pair; 

Figures 3 and 4 and Figures 5 and 6 are 
each elevations of the plates of two basic forms 
of pair from which the plates according to 
the invention are derived; 

Figures 7 and 8 are elevations of the plates 
of one type of plate pair, incorporating the 
invention; 

Figures 9 and 10 show a variation of 
Figures 3 and 4; 

Figure 11 is an elevation of a further form 
of plate according to the invention; 

Figures 12 and 13 are alternative partial 
longitudinal sections of Figure 11; 

Figure 14 is a longitudinal section of a 
further form of plate according to the inven- 
tion; 

Figure 15 is an elevation of the plate of 
Figure 14; 

Figures 16 and 17 show further possible 
variations of Figure 3; 

Figures 18 and 19 are exploded side and 
end elevations of a pair of bolsters for a 
tool for pressing various types of plates accord- 
ing to the invention. 

Figure 20 is a plan view of one bolster with 
the press tools in position; and 

Figure 21 is a transverse section through 
the bolster and one press tool. 
In the accompanying drawings: 
Figures 22 and 23 arc elevations of the 
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10 


15 


20 tHaT 


25 


plates of another type of plate pair incorporat- 
ing die invention; and 

Figures 24 and 25 are elevations of a still 
further form of plate pair incorporating the 
invention. 

A well-known form of plate design on 
which plate heat exchangers are based includes 
a flow space area with a series of parallel 
troughs 1 (see Figures 1 and 2) which are 
pressed into the plate and inclined at an angle 
to the vertical (longitudinal) axis of the plate. 
The adjacent plate has similar troughs 2 
inclined at the same angle to the vertical 
axis but in the opposite direction. The two 
hands of the plate are illustrated in Figures 
1 and 2, where Figure 1 shows the right hand 
and Figure 2 the left hand plate. 

When the adjacent plates are rfam^ 
togethe r the troughs run across one another so . 


to 


6 


of one t trough intersects the line of the bot- 
tom oi tne otfter T Fff ^l du flrtfliWhLthiSi irrmir 

i tie same principle of mutual support is 
achieved if the heat exchange area of flow 
space of the plate is divided up laterally into 
a number of horizontal bands 3, in which 
the angle of the trough with respect to the 
horizontal is reversed in each alternate band 
(see Figures 3 and 4). The angle between 
the troughs and the horizontal (i.e. the lateral 
direction of the plate) in such a plate could 
well be about 30° as this angle is found to 
give a relative high value of the temperature 
ratio. It is known that as an angle between 
the trough and the lateral direction (hori- 
zontal) is increased, the value of the tempera- 
ture ratio decreases so that a plate with 
troughs at an angle of 60° (as illustrated in 
Figures 5 and 6) to the horizontal, for example 
would give a much lower temperature ratio 
than the plate already described. To achieve 
intermediate temperature ratios it would be 
necessary to have a trough angle of, for 
example, 45 ° and this would necessitate 
another set of press tools to produce this 
angle which would represent an undesirable 
item of capital expenditure. 

It will be observed that each of the high 
temperature ratio plates illustrated in Figures 
3 and 4 has five horizontal bands of 30° 
angle; these bands being designated *A\ Like- 
wise, it will be observed that the low tempera- 
ture plates illustrated in Figures 5 and 6 
have five horizontal bands 4 of 60° angle; 
these bands being designated *B*, 

It will be clear that a plate of a tem- 
perature ratio performance somewhere 
between that represented by the high tem- 
perature ratio plate embodying five € A* bands 
and that separated by the low temperature 
ratio plate embodying five 'B* bands can be 
made up by a plate which consists of a mix- 
ture of 'A' bands and 'B' bands. 


It will be seen that the plate of Figures 3 
to 6, and also those of Figures 7 to 17 and 
22 to 25, all have triangular zones at the ends 
of the flow space zone which are primarily 
distribution zones, although there is neces- 70 
sariiy some heat exchange in these zones. 

Another method of altering the heat trans- 
fer performance is by adjusting the pitch of 
the corrugations either alone or in combination 
with a change in angle. 75 

A pair of plates illustrated in Figures 7 and 
8 illustrate a trough pattern which consists of 
two B* bands and three 'A' bands. Any 
combination of 'A' and 'B' bands within the 
total number of five could be chosen accord- 80 
ing to the order of the temperature ratio 
(T R ) required. There is, of course, no reason 
why the total number of bands should be 
limited to five it could be larger or smaller: 
the larger the number of bands the greater 85 
is the degree of flexibility in terms of tem- 
perature ratio which can be achieved, but the 
greater the number of press tool parts 
required. 

For further variation in the temperature 
ratio of the plate one or other of the A or 
B bands could be substituted by a third band 
of a different trough angle and this could be 
repeated if necessary on additional bands 
Another variant would be to make two or 95 
more bands into a single unit which in certain 
circumstances might simplify the tool making 
problem. It must be appreciated though that 
the more of these single unit bands that are 
mack the fewer are the number of basic A 100 
and B bands that can be utilised from the 
original tool to give an alternative value of 
temperature ratio. 

The press tool for the plates of Figures 3 
to 8 would be constructed in such a way that 105 
the sections of the tool corresponding to the 
. Qn f B bands were interchangeable so that 
a single composite tool could produce plates 
with these various trough combinations accord- 
mg r t0 .,^ e temperature ratio requirements. no 

It will be observed that the gasket arrange- 
ment in the plates illustrated in Figures 7 and 
8 is such that the flow takes place between 
ports located in diagonally opposite corners of 
the plate. An alternative arrangement is one in 115 
which the flows is more nearly parallel to the 
side of the plate and runs between the two 
ports adjacent to a side of the plate. This 
arrangement has the advantage that by invert- 
ing the plate through 180° in a vertical plane 120 
it provides a plate of the opposite hand so 
that only one set of press tools to form the 
trough is required to produce both hands of the 
plate. 

It will be observed that in the plates illus- 125 
trated in Figures 7 and 8 the types of bands 
are arranged in the same sequence. This 
means that when two plates are clamped 
together A bands are opposite A bands and 
B bands opposite B bands and there will be 130 
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five changes in flow passage along the plate. 
It is possible to assemble the bands in a. dif- 
ferent T order for the plates in Figure 8 from 
that of the plate of Figure 7, and by substi- 

5 tution of an A band by a B band in Figure 
8 re-arrangement of the resulting three bands 
and two A bands would give a flow passage 
in which each A band of either p ate w 
opposed by B and in the adjacent plate so 

10 that a common flow passage would be achieved 

"^tto pfiSfii fitted with an even number 
of trough bands this arrangement has the 
advantage that by inverting the plate though 
15 180° in a vertical plane .*.P«^ »££ 
of the opposite hand by giving both alternate 
port positions and troughs w hich cross over 
nnc another on adiacH WiBlfflKSo^. . 
' In the case ol inveiHiuu ol tEF trough pat- 
20 tern, the sequence of the band determines the 
nature of the flow passage. A sequence of 
A B A B has as its inversion B A u a 
so that in all parts of the plate A and B 
bands are opposed and a common flow pas- 
25 saee results. A sequence ABBA wnen 
Averted will give A B B A so that the flow 
Passage at thl end of the plate will be dif- 
ferent from that at the middle A serene* 
A A A B with its inversion B A A A will 
30 give a further variant. . 

Figures 9 and 10 illustrate a nght and left 
hand Plate based on this principal wrth four 
horizontal bands and it will be seen that the 
trough pattern of Figure 9 when inverted 
35 becomes the trough pattern of Figure 10. 
Hence the principle of the two types of band 
*A' and *B' with the combination of bands in 
the manner already referred to, will enable i a 
number of plates of varying temperature ratios 
40 to be produced but instead of having one set 
of trough pressing tools for each hand of plate 
of a stogie set of took having "placeab^ 
sections corresponding to A and B will 
enable both hands to be rnanufactured. 
45 Figures 24 and 25 illustrate the use of non- 
handed plates with A B A B and B A B A 
configurations. . „« m «i» 

It will be appreciated that in a sample 
and practicable case, the number of zones i in 
50 a plate may be two, one of type A and 
dwT other of type 'B\ These could be 
arranged so that alternate plates were essen- 
tiaUy 8 inverted so that 'A' and «B' cooperate 
throughout a pack of plates. 
55 It is possible to apply the principle .of 
interchangeable bands or sections to other 
forms of troughs besides the oblique type 
which has so far been illustrated. Another 
Common form of trough runs transversely 
60 across the plate at right angles to the verti- 
cal axis and intermates with the trough of the 
adjacent plate. The depth of the trough may 
be greater than the pitch of the plates In 
this case the heat transfer coefficient depends 
65 on the pitch and angle of the trough and a 


plate of this type is illustrated in Figure 
11, where it is shown divided into four bands 
'A', 'B*, 'A*, 'B\ in which the variation 
between' the trough shown in each type of 
band would be either the depth, as *own 
in Figure 12, or the pitch, as shown in Figure 
13, or could be both. . 

Another turbulence promoting plate 
formation consists of a number of dimples 5, 
usually circular, which are pressed into the 
plate as shown in Figure 14. The heat trans- 
fer coefficient depends on the pitch and size 
of the dimples 5, and the 'A band could, for 
example, consist of small diameter closely 
pitched dimples while the «B* band could 
consist of large diameter widely pitched 
dimples so that plate consisting of either A 
bands or 'B' bands or a combination of the 
two as shown in Figure 15 could be pro- 
duced to give a varying range of temperature 

ratios. ... . 

This principle could be applied to othej 
forms of turbulence promoting formations usee 
in plate heat exchangers. 

Referring once again to the construcuoi 
shown in Figures 3 to 10 and 24 and 25 
it will be observed that the horizontal inn 
coinciding with the junction between any tw 
bands represents a plane of weakness witi 
respect to horizontal bending of the plate 
This can be avoided if this line is broke 
by the overlapping or intennating of tw 
adjacent bands, two examples being shown i 
Figures 16 and 17. In Figure 16, the banc 
meet on an undulating line 6, while in Figui 
17 the bands meet on a castellated or squai 
wave form undulating line 7. 

Figures 18 to 21 illustrate a form of too 
ing which may be employed for producing tl 
types of plates shown in Figures 3 to 8. 

The tool consists of two opposed bolste 
10 and 11 each having a recess 12 for recei 
ing a set of tool sections. As illustrated, t 
set of tool sections comprises two end t< 
sections 13 and five main sections. Of th< 
two are sections 14 with steeply inclined c< 
rugations and the other three sections 
have less steeply inclined corrugations. 1 
sections 14 and 15 are interchangeable a 
any selection of them may be used where 
a large number of variations in the pla 
may be achieved. The number is not net 
sarily limited to five, but any suitable nv 
ber of sections may be chosen. 

The foregoing system which has been c 
fined to bands which divide the plate h 
zontally can also be applied to bands wl 
divide the plate vertically, as shown in Figi 
22 and 23, or a combination of the 
systems whereby the plates are divided h 
zontally and vertically into a number of 
tangular elements which provide interchai 
able sections of the press tool to give 
maximum flexibility and variation in the 1 
perature ratio of the plate. The gene 
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vertical bounding lines of the bands can be 
straight as illustrated in Figures 22 and 23, 
or they may be undulated or castellated as 
described with reference to Figures 16 and 
5 17. 

WHAT WE CLAIM IS: — 

1. A heat exchanger plate of the ported 
and gasketed type comprising a flow space 
area comprising end zones i.e. zones adjac- 

10 ent a fluid inlet and outlet respectively and a 
principal heat exchange area, at least the 
principle heat exchange area being formed 
with corrugations or other turbulence inducing 
formations, the said heat exchange area being 

15 formed as a plurality of discrete zones each 
having a pattern of corrugations or other 
formations thereon, at least one of the said 
discrete zones having a pattern which differs 
in respect of the turbulence inducing charac- 

20 teristics of the corrugations or other forma- 
tions from that of at least one other zone, 
whereby the heat transfer characteristics of 
the zones of the plate differ between the said 
one discrete zone and the said other discrete 

25 zone. 

2. A heat exchanger plate as claimed in 
claim 1, in which the discrete zones are in 
two groups, with the zones of one group 
having a pattern tending to higher tempera- 

30 ture ratio characteristics (as hereinbefore 
defined) than the pattern of the plates in the 
other group. 

3. A heat exchanger plate as claimed in 
claim 1 or 2, in which the said discrete 2ones 

35 have corrugations inclined to the general 
direction of flow, with the variation of heat 
transfer characteristics being achieved by dif- 
ference in the angle of inclination, and/or in 
the pitch of the corrugations. 

40 4. A heat exchanger plate as claimed in 
any of claims 1 to 3, and in which the num- 
ber of the said discrete zones is even and the 
sequence of the zones is selected so that when 
alternating with an adjacent inverted plate a 

45 particular form of flow passage is achieved. 

5. A heat exchanger plate as claimed in 
claim 1 or 2, in which the said discrete zones 
have transverse corrugations and the variation 
in heat transfer characteristics is obtained by 

50 varying the depth and/or pitch of the cor- 
rugations. 

6. A heat exchanger plate as claimed in 
claim 1 or 2, in which the said discrete zones 


have turbulence promoting dimples, and in 
which the variation in heat transfer charac- 55 
teristics is achieved by variation in the size 
and/or spacing the dimples. 

7. A heat exchanger plate as claimed in 
any of claims 1 to 6, in which the boundary 
line between adjacent ones of the said dis- 60 
crete zones is straight 

8. A heat exchanger plate as claimed in 
any of claims 1 to 6, in which the boundary 
line between adjacent ones of the said dis- 
crete zones is undulating. 65 

9. A set of tools for pressing a range of 
heat exchanger plates having a flow space 
area comprising end zones, i.e. zones adjac- 
ent a fluid inlet and outlet respectively and 

a principal heat exchange area formed as a 70 
plurality of discrete zones each having a pat- 
tern of corrugations or other turbulence induc- 
ing formations, comprising common parts for 
pressing end areas of the plates including the 
said end zones, and two or more sets of par- 75 
rial tools for pressing the patterns of corruga- 
tions or other formations on the said dis- 
crete zones of the flow space area, the said 
sets being adapted to press patterns which 
differ in respect of the turbulence inducing 80 
characteristics of the corrugations or other 
formations and also being interchangeable 
whereby plates may be pressed with either 
a complete set or with a composite set of 
partial tools made up from more than one of 85 
the said sets. 

10. A heat exchanger plate pressed from 
a set of tools as claimed in claim 9. 

11. A heat exchanger comprising a pack of 
plates arranged in spaced face-to-face rela- 90 
tionship, in which at least some of the plates 

are plates as claimed in any of claims 1 to 
8 or 10. 

12. A heat exchanger plate substantially as 
hereinbefore described with reference to any 95 
of Figures 5 to 17 of the drawings accompany- 
ing the Provisional Specification. 

13. A heat exchanger plate substantially as 
hereinbefore described with reference to any of 

the Figures of the accompanying drawings. 100 

14. A set of tools for pressing heat 
exchanger plates substantially as hereinbefore 
described with reference to Figures 18 to 21 
of the drawings accompanying the Provisional 
Specification. 105 

MARKS 8c CLERK. 


Printed for Her Maie9ty's Stationery Office, by the Courier Press. Leamington Spa, 1973. 

Published by The Patent Office, 26 Southampton Buildings, London, " 

which copies may be obtained. 


WC2A 1AY, from 


A15 


04/21/98 TUE 14:24 FAX 703 ? * 7765 @007 



FIG.3. FIG.4. 


A16 


04/2 1/ 98 TUE 14:25 FAX 703 ? 7765 

9 . 


a 008 


1339542 PROVISIONAL SPECIFICATION 
: ciJPFTS drcw/ng '* a reproduction of 

the Original on a reduced scale 



A17 


04/21/98 TUE 14:25 FAX 703 ? ° 7765 


12)009 


1339542 PROVISIONAL SPECIFICATION 
; SHEETS drawing Is a reproduction of 

the Original on a reduced scale 

- Sheet 3 



FIG.9. FIG.IO. FIG.II. 


A B A 


FIG.I3. 
FIG.I4 



A18 


04/21/98 TUE 14:25 FAX 703 7765 


@010 


1339542 PROVISIONAL SPECIFICATION 
1 CUPPTS This drawing is a reproduction of 
\ ancti^ Original on a reduced scale 



FIG. 17. 


A19 


04/21 /98 TUE 14:2 6 FAX 703 ? " 7765 

— : 4 


a Oil 


1339542 PROVISIONAL SPECIFICATION 
t\ CMFFTS This drawing Is a reproduction of 
g anccia ^ Original on a reduced scale 

Sheet 5 



12' y S 1 ° 2 : 

FIG.2! . ™.20. 


A20 


04/21/98 TUE 14:26 FAX 703 3 " 7765 


@012 


1339542 COMPLETE SPECIFICATION 

I cuicPT This drawing ts a reproduction of 
* 3r,cc 1 the Orloi*"* on a reduced scale 




FIG.24. 


FI6.25. 


A21 


Get a Document - by Citation - 277 F.3d 1338 


Page 1 of 1 1 


Service: Get by LEXSEE® 
Citation: 277 F.3d 1338 

277 F.3d 1338, *; 2002 U.S. App. LEXIS 855, **; 
61 U.S. P. Q. 2D (BNA) 1430 

IN RE SANG SU LEE 
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PRIOR HISTORY: [**1] Appealed from: Patent & Trademark Office Board of Patent 
Appeals and Interferences. (Serial No. 07/631,240). 

DISPOSITION: Vacated and remanded. 

CASE SUMMARY 

PROCEDURAL POSTURE: Appellant inventor appealed the decision of the United States 
Board of Patent Appeals and Interferences (Board) rejecting all of the claims of the 
inventor's patent application that was directed to a method of automatically displaying 
the functions of a video display device and demonstrating how to select and adjust the 
functions in order to facilitate response by the user. 

OVERVIEW: The patent examiner had rejected the inventor's claims on the ground of 
obviousness. In its decision, the Board rejected the need for any specific hint or 
suggestion in a particular reference to support the combination of two cited references. 
It held that it was not necessary to present a source of a teaching, suggestion, or 
motivation to combine these references or their teachings. The court of appeals found 
that the "common knowledge and common sense" on which the Board relied in rejecting 
the inventor's application were not the specialized knowledge and expertise 
contemplated by the Administrative Procedure Act (APA). Conclusory statements such as 
those provided did not fulfill the agency's obligation. The Board's analysis of the 
invention did not comport with either the legal requirements for determination of 
obviousness or with the requirements of the APA that the agency tribunal set forth the 
findings and explanations needed for reasoned decisionmaking. Remand for these 
purposes was required. The court declined to consider alternative grounds that might 
have supported the Board's decision, because they were not relied upon in the Board's 
decision. 

OUTCOME: The court of appeals vacated the Board's decision, and remanded for further 
proceedings. 

CORE TERMS: examiner, combine, motivation, obviousness, teaching, demonstration, skill, 
tribunal, patentability, Administrative Procedure Act, common sense, patent, invention, 
display, expertise, common knowledge, picture, game, judicial review, video, automatically, 
automatic, select, user, agency action, conclusory, effective, set forth, displaying, tutorial 
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Administrative Law > Judicial Review > Standards of Review > Standards Generally 'Sil 
H/vl ±Tribunals of the United States Patent and Trademark Office are governed by the 
Administrative Procedure Act, and their rulings receive the same judicial deference 
as do tribunals of other administrative agencies. More Like This Headnote 

Administrative Law > Judicial Review > Standards of Review > Standards Generally 
HN2 ±See 5 U.S.C.S. S 706 (2). 


Administrative Law > Judicial Review > Standards of Review > Standards Generally 
HN3 z& For judicial review to be meaningfully achieved within the strictures of 5 U.S.C.S. S 
706(2), the agency tribunal must present a full and reasoned explanation of its 
decision. The agency tribunal must set forth its findings and the grounds thereof, 
as supported by the agency record, and explain its application of the law to the 
"found facts. The Administrative Procedure Act (APA), which governs the 
proc eed ings of adm [n istrati ve_ age nde r?.V.L? ■ YY.* e stei bHshes a 
scheme of "reasoned decisionmaking." Not only must an agency's decreed result be 
within the scope of its lawful authority, but the process by which it reaches that 
result must be logical and rational. This standard requires that the agency not only 
have reached a sound decision, but have articulated the reasons for that decision. 
The reviewing court is thus enabled to perform meaningful review within the 
strictures of the APA, for the court will have a basis on which to determine whether 
the decision was based on the relevant factors and whether there has been a clear 
error of judgment. More Like This Headnote 

Patent Law > Jurisdiction & Re view > Standards of Review 

W/V4 i, Judicial review of a United States Board of Patent Appeals and Interferences 
decision denying an application for a patent is founded on the obligation of the 
agency to make the necessary findings and to provide an administrative record 
showing the evidence on which the findings are based, accompanied by the 
agency's reasoning in reaching its conclusions. More Like This H ead note 


Patent Law > Nonobviousness > Tests & Proof of Obviousness 
HN5 ±.As applied to the determination of patentability vel non when the issue is 

obviousness, it is fundamental that rejections under 35 U.S.C.S. § 103 must be 

based on evidence comprehended by the language of that 

section. More Like T his H eadnote 
PatejiLLaw > Nojip^vjpjjsjiess > Tests Proof of„0 

HyV6 ±The patent examination process centers on prior art and the analysis thereof. When 
patentability turns on the question of obviousness, the search for and analysis of 
the prior art includes evidence relevant to the finding of whether there is a 
teaching, motivation, or suggestion to select and combine the references relied on 
as evidence of obviousness. The central question is whether there is reason to 
combine the references, a question of fact drawing on the Graham factors. The 
factual inquiry whether to combine references must be thorough and searching. It 
must be based on objective evidence of record. This precedent cannot be dispensed 
With. More Li ke This Headnote 

PaJLenLLaw > Noiip^dPju^e^s > Iests..&„.Proof ...of ..Obviousness. © 

HN7 ±,ln the context of obviousness in patent applications, even when the level of skill in 
the art is high, the United States Board of Patent Appeals and Interferences must 
identify specifically the principle, known to one of ordinary skill, that suggests the 
claimed combination. In other words, the board must explain the reasons one of 
ordinary skill in the art would have been motivated to select the references and to 
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combine them to render the claimed invention obvious. More Like This Headnote 



Patent Law > Nonobviousness > Tests & Proof of Obviousness l *yJ 

HN8 ±In considering obviousness in patent applications, the factual question of 

motivation is material to patentability, and cannot be resolved on subjective belief 
and unknown authority. It is improper, in determining whether a person of ordinary 
skill would have been led to a combination of references, simply to use that which 
the inventor taught against its teacher. Thus the United States Board of Patent 
Appeals and Interferences must not only assure that the requisite findings are 
made, based on evidence of record, but must also explain the reasoning by which 
the findings are deemed to support the agency's conclusion. M ore Like This Headnote 

Administrative Law > Judicial Review > Standards of Review > Standards Generally ^El 
HN9 ± Deferential judicial review under the Administrative Procedure Act does not relieve 
the agency of its obligation to develop an evidentiary basis for its fmdjngs. Tojhe 
contrary, the Administrative Procedure Act relriforce^s this obligation. The agency 
must examine the relevant data and articulate a satisfactory explanation for its 
action, including a rational connection between the facts found and the choice 
made. More Like This Headn ote 

Administrative La w > Judicial Revie w > Standards of Review > Arbitrary & Ca pricious Review ^ 
HN10 ±Omission of a relevant factor required by precedent is both legal error and 
arbitrary agency action. More Like This Headnote 


Administrative Law > Judicial Review > Standards of Review > Standards Generally ™aI 

HN11 ± Reasoned findings are critical to the performance of agency functions and judicial 
reliance on agency competence. More Like Thi s Headnote 

Patent La w > Juris dictio n & Review > Standa r ds of Review ^Kl 

HN12 ±> Deficiencies of the cited references cannot be remedied by the United States 
Board of Patent Appeals and Interferences 1 general conclusions about what is 
"basic knowledge" or "common sense." The board's findings must extend to all 
material facts and must be documented on the record, lest the haze of so-called 
expertise acquire insulation from accountability. Common knowledge and common 
sense, even if assumed to derive from the agency's expertise, do not substitute 
for authority when the law requires authority. Because reasoned decisionmaking 
demands it, and because the systemic consequences of any other approach are 
unacceptable, the tribunal must be required to apply in fact the clearly understood 
legal standards that it enunciates in principle. More Like This Headnote 

Pat e n t Law > N ono b v i o us nes s > Tests & Pro of o f Obv i ous n ess $S 

HN13 ±ln resolving the issue of obviousness in patent applications, common knowledge 
and common sense may be applied to analysis of the 
evidence. Mo re Like Th is Headnote 

Patent Law > Patentable Subject Matter 

HN14 ± Determination of patentability must be based on evidence. More Like This Headnote 

Patent ..Law > N.Q.nobyiousness > Tests_ &.„Prpo.f ol^bylousjness @ 
Patent L aw > Jurisdiction & Review > Standards of Review 

HN15 ±The patent examiner and the United States Board of Patent Appeals and 
Interferences are deemed to have experience in the field of the invention; 
however, this experience, insofar as applied to the determination of patentability, 
must be applied from the viewpoint of the person having ordinary skill in the art to 
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which said subject matter pertains. In finding the relevant facts, in assessing the 
significance of the prior art, and in making the ultimate determination of the issue 
of obviousness, the examiner and the board are presumed to act from this 
viewpoint. Thus when they rely on what they assert to be general knowledge to 
negate patentability, that knowledge must be articulated and placed on the 
record. The failure to do so is not consistent with either effective administrative 
procedure or effective judicial review. The board cannot rely on conclusory 
statements when dealing with particular combinations of prior art and specific 
claims, but must set forth the rationale on which it relies. More Like This Headnote 

Administrative Law > Judicial Review > Standards of Review > Standards Generally $5 
HNi6 ±Courts may not accept appellate counsel's post hoc rationalization for agency 
action. Consideration by the appellate tribunal of new agency justifications 
deprives the aggrieved party of a fair opportunity to support its position; thus 
review of an administrative decision must be made on the grounds relied on by 

— the-agency_.Jf.those_grounds are inadequate_or improper, the court is. powerless to ._. 

affirm the administrative action by substituting what it considers to be a more 
adequate or proper basis. If a reviewing court agrees that the agency 
misinterpreted the law, it will set aside the agency's action and remand the case- 
even though the agency (like a new jury after a mistrial) might later, in the 
exercise of its lawful discretion, reach the same result for a different 
reason. More Like This Headnote 

Administrative Law > Judicial Review > Standards of Review > Standards Generally ^aa) 

HNt7 ±Sound administrative procedure requires that the agency apply the law in 

accordance with statute and precedent. The agency tribunal must make findings of 
relevant facts, and present its reasoning in sufficient detail that the court may 
conduct meaningful review of the agency action. More Like This Headnote 

Administrative Law > Judicial Review 

HN18 ±\Nhen agency reasoning is so crippled as to be unlawful, the court's practice is to 
vacate the agency's order, while when agency action is potentially lawful but 
insufficiently or inappropriately explained, the court frequently remands for further 
explanation (including discussion of the relevant factors and precedents) while 
withholding judgment on the lawfulness of the agency's proposed 
action. More Like This Headnote 


COUNSEL: Richard H. Stern, of Washington, DC, argued for Sang Su Lee. With him on the 
brief was Robert E. Bushnell. 

Sidney O. Johnson, Jr., Associate Solicitor, of Arlington, Virginia, argued for the Director of 
the U.S. Patent and Trademark Office. With him on the brief were John M. Whealan, Solicitor, 
and Raymond T. Chen, Associate Solicitor. Of counsel were Maximilian R. Peterson and Mark 
Nagumo, Associate Solicitors. 

JUDGES: Before NEWMAN, CLEVENGER, and DYK, Circuit Judges. 

OPINIONBY: NEWMAN 

OPINION: 

[*134G] NEWMAN, Circuit Judge. 

Sang-Su Lee appeals the decision of the Board of Patent Appeals and Interferences of the 
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United States Patent and Trademark Office, rejecting all of the claims of Lee's patent 
application Serial No. 07/631,210 entitled "Self-Diagnosis and Sequential-Display Method of 
Every Function." nl We vacate the Board's decision for failure to meet the adjudicative 
standards for review under the Administrative Procedure Act, and remand for further 
proceedings. 

Footnotes 


nl Ex parte Lee, No. 1994-1989 (Bd. Pat. App. & Int. Aug. 30, 1994; on reconsid'n Sept. 29, 
1999). 


End Footnotes 

[**2] - - - - -• 

The Prosecution Record 

Mr. Lee's patent application is directed to a method of automatically displaying the functions 
of a video display device and demonstrating how to select and adjust the functions in order 
to facilitate response by the user. The display and demonstration are achieved using 
computer-managed electronics, including pulse-width modulation and auto-fine-tuning 
pulses, in accordance with procedures described in the specification. Claim 10 is 
representative: 

10. A method for automatically displaying functions of a video display device, 
comprising: 

determining if a demonstration mode is selected; 

if said demonstration mode is selected, automatically entering a picture 
adjustment mode having a picture menu screen displaying a list of a plurality of 
picture functions; and 

automatically demonstrating selection and adjustment of individual ones of said 
plurality of picture functions. 


The examiner rejected the claims on the ground of obviousness, citing the combination of 
two references: United States Patent No. 4,626, 892 to Nortrup, and the Thunderchopper 
Helicopter Operations [*1341] Handbook for a video game. The Nortrup reference 
describes a television [**3] set having a menu display by which the user can adjust various 
picture and audio functions; however, the Nortrup display does not include a demonstration 
of how to adjust the functions. The Thunderchopper Handbook describes the Thunderchopper 
game's video display as having a "demonstration mode" showing how to play the game; 
however, the Thunderchopper Handbook makes no mention of the adjustment of picture or 
audio functions. The examiner held that it would have been obvious to a person of ordinary 
skill to combine the teachings of these references to produce the Lee system. 

Lee appealed to the Board, arguing that the Thunderchopper Handbook simply explained how 
to play the Thunderchopper game, and that the prior art provided no teaching or motivation 
or suggestion to combine this reference with Nortrup, or that such combination would 
produce the Lee invention. The Board held that it was not necessary to present a source of a 
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teaching, suggestion, or motivation to combine these references or their teachings. The 
Board stated: 

The conclusion of obviousness may be made from common knowledge and 
common sense of a person of ordinary skill in the art without any specific hint 
or [**4] suggestion in a particular reference. 


Board op. at 7. The Board did not explain the "common knowledge and common sense" on 
which it relied for its conclusion that "the combined teachings of Nortrup and Thunderchopper 
would have suggested the claimed invention to those of ordinary skill in the art." 

Lee filed a request for reconsideration, to which the Board responded after five years. The 
Board reaffirmed Jts decision, stating that the Thunderchopper Handbook was "analogous art" 

because'it was""from "the same the Lee invention, and" that the field" of" 

video games was "reasonably pertinent" to the problem of adjusting display functions 
because the Thunderchopper Handbook showed video demonstrations of the "features" of the 
game. On the matter of motivation to combine the Nortrup and Thunderchopper references, 
the Board stated that "we maintain the position that we stated in our prior decision" and that 
the Examiner's Answer provided "a well reasoned discussion of why there is sufficient 
motivation to combine the references." The Board did not state the examiner's reasoning, 
and review of the Examiner's Answer reveals that the examiner merely stated that 
both [**5] the Nortrup function menu and the Thunderchopper demonstration mode are 
program features and that the Thunderchopper mode "is user-friendly" and it functions as a 
tutorial, and that it would have been obvious to combine them. 

Lee had pressed the examiner during prosecution for some teaching, suggestion, or 
motivation in the prior art to select and combine the references that were relied on to show 
obviousness. The Examiner's Answer before the Board, plus a Supplemental Answer, stated 
that the combination of Thunderchopper with Nortrup "would have been obvious to one of 
ordinary skill in the art since the demonstration mode is just a programmable feature which 
can be used in many different devices for providing automatic introduction by adding the 
proper programming software," and that "another motivation would be that the automatic 
demonstration mode is user friendly and it functions as a tutorial." The Board adopted the 
examiner's answer, stating "the examiner has provided a well reasoned discussion of these 
references and how the combination of these references meets the claim limitations." 
However, perhaps recognizing that the examiner had provided insufficient justification 
to [**6] [*1342] support combining the Nortrup and Thunderchopper references, the 
Board held, as stated supra, that a "specific hint or suggestion" of motivation to combine was 
not required. 

This appeal followed. 

Judicial Review 

Hyvi TTribunals of the PTO are governed by the Administrative Procedure Act, and their rulings 
receive the same judicial deference as do tribunals of other administrative agencies. 

Dickinson v. Zurko, 527 y,S, 150, 50. U 1930, 144 L JEd, 2d 143, 119 S. Ct . 

1816 (1999 ). Thus on appeal we review a PTO Board's findings and conclusions in accordance 
with the following criteria: 

5 U.S.C. 5 706 (2) HW2 Trhe reviewing court shali- 

(2) hold unlawful and set aside agency actions, findings, and conclusions found to 
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be~ 

(A) arbitrary, capricious, an abuse of discretion, or otherwise not in accordance 
with law; 


(E) unsupported by substantial evidence in a case subject to sections 556 and 
557 of this title or otherwise reviewed on the record of an agency hearing 
provided by statute; 


WW3 TFor judicial review to be meaningfully achieved within these .strictures, the agency 
tribunal must present a full and reasoned [**7] explanation of its decision. The agency 

tribunal must_set forth its findings. and .the .grounds thereof, as supported by.the agency . ... 

record, and explain its application of the law to the found facts. The Court has often 
explained: 

The Administrative Procedure Act, which governs the proceedings of 
administrative agencies and related judicial review, establishes a scheme of 
"reasoned decisionmaking." Not only must an agency's decreed result be within 
the scope of its lawful authority, but the process by which it reaches that result 
must be logical and rational. 


Allentown Mack Sales and Service, Inc. v. National Labor Relations Bd. , 522 U.S. 359, 374, 
139 L. E d . 2d 797 , 118 S. Ct . 818 r i998 ) (citation omitted). This standard requires that the 
agency not only have reached a sound decision, but have articulated the reasons for that 
decision. The reviewing court is thus enabled to perform meaningful review within the 
strictures of the APA, for the court will have a basis on which to determine "whether the 
decision was based on the relevant factors and whether there has been a clear error of 
judgment." Citizens to Preserve Overton Park v. Vol pe, 401 U.S. 402, 416, 28 L. Ed. 2d 136, 
91 S. Ct. 814 (1971). [**8] H/V4 7Judicial review of a Board decision denying an application 
for patent is thus founded on the obligation of the agency to make the necessary findings and 
to provide an administrative record showing the evidence on which the findings are based, 
accompanied by the agency's reasoning in reaching its conclusions. See In re Zurko. 258 
F.3d 1 3 79, 1 3 86, 59 U.S.P.Q.2P ( SN A) 1693, 1 69 7 (F e d. Cir. 2 00n (review is on the 
administrative record); In re Gartside, 203 F.3d 1305, 1314, 53 U.S.P.Q. 2D (BNA) 1769, 
1774 (Fed. Cir. 2000) (Board decision "must be justified within the four corners of the 
record"). 

HN5 ^As applied to the determination of patentability vel non when the issue is obviousness, 
"it is fundamental that rejections under 35 U.S.C. § 103 must be based on evidence 
comprehended by the language of that section." In re Gra ssell i, 71 3 F.2d 731, 739 , 218 
U.S.P. Q. (BNA ) 769 , 775 (Fed. Cir. 1983). The essential factual evidence on the issue of 
obviousness is set forth in Gra ham v . Joh n Deere Co., 3 83 U.S . 1, 17-18, 1 48 U.S .P .Q. ( BNA ) 
459, 467, 15 L. Ed. 2d 545, 86 S. Ct. 684 (1966) and extensive ensuing precedent. HN6 +The 
patent examination [*1343] process [**9] centers on prior art and the analysis thereof. 
When patentability turns on the question of obviousness, the search for and analysis of the 
prior art includes evidence relevant to the finding of whether there is a teaching, motivation, 
or suggestion to select and combine the references relied on as evidence of obviousness. 
See, e.g., McGinley v. Franklin Sports , Inc., 262 F.3d 1339, 1351-52, 60 U.S.P.Q.2P (BNA 1 ! 
1001, 1008 (Fed. C ir. 2001) ("the central question is whether there is reason to combine 
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[the] references," a question of fact drawing on the Graham factors). 

"The factual inquiry whether to combine references must be thorough and searching." Id. It 
must be based on objective evidence of record. This precedent has been reinforced in myriad 
decisions, and cannot be dispensed with. See, e.g., Brown & Williamson Tobacco Corp. v. 
Philip Morris Inc.. 229 F.3d 1120 f 1124-25 f 56 U.S. P.O. 2D (SNA) 1456, 1459 (Fed. Cir. 
2000) ("a showing of a suggestion, teaching, or motivation to combine the prior art 
references is an 'essential component of an obviousness holding 1 ") (quoting C.R. Bard, Inc., 
v. M3 Systems, Inc., 157 F.3d 1340, 1352, 48 U.S.P.Q.2D (BNAl 1225. 1232 (Fed. Cir. 
1998)); [**1Q] In re Pembiczak, 175 F.3d 994, 999 f 50 U.S.P.Q.2D (BNA) 1614, 1617 
(Fed. Ci r. 1999) ("Our case law makes clear that the best defense against the subtle but 
powerful attraction of a hindsight-based obviousness analysis is rigorous application of the 
requirement for a showing of the teaching or motivation to combine prior art references."); 
In re Dance, 160 F.3d 1339. 1343, 48 U.S.P.O. 2D (BNA) 1635 f 16 37 (Fed. Cir. 1998) (there 
must be some motivation, suggestion, or teaching of the desirability of making the specific 
combination .that .was madeby the applicant); In re Fine, 837 F,2d 1071, 1075, 5 U.S.P.Q.2D 
( BNA) 1596, 1600 (Fed. Cir. 1988) ("'teachings of references can be combined only if there is 
some suggestion or incentive to do so. 1 ") (emphasis in original) (quoting ACS Hosp. Sys., 
Inc. v. Montefiore Hosp., 732 F.2d 1572, 1577, 221 U.S.P.O. (BNA) 929, 933 (Fed. Cir. 
1984 )). 

The need for specificity pervades this authority. See, e.g., In re Kotzab, 217 F.3d 1365, 
1371, 55 U.S.P.Q . 2D f B I M A) 1313, 1317 (Fed. Cir. 2000 ) ("particular findings must be made 
as to the reason the skilled artisan, with no knowledge of the claimed invention, 
would have selected these components for combination in the manner claimed"); In re 
Rouffet, 149 F.3d 1350 , 1359, 4 7 U.S. P.O. 2D (BNA) 1453, 1459 (Fed. Cir. 1998) Hyv/ 7("even 
when the level of skill in the art is high, the Board must identify specifically the principle, 
known to one of ordinary skill, that suggests the claimed combination. In other words, the 
Board must explain the reasons one of ordinary skill in the art would have been motivated to 
select the references and to combine them to render the claimed invention obvious.' 1 ); In r e 
Fritch, 972 F.2d 1260, 1265, 23 U.S.P.O. 2D (BNA) 1780, 1783 (Fed. Cir. 1992) (the 
examiner can satisfy the burden of showing obviousness of the combination "only by showing 
some objective teaching in the prior art or that knowledge generally available to one of 
ordinary skill in the art would lead that individual to combine the relevant teachings of the 
references"). 

With respect to Lee's application, neither the examiner nor the Board adequately supported 
the selection and combination of the Nortrup and Thunderchopper references to render 
obvious that which Lee described. The examiner's conclusory statements that "the 
demonstration mode [**12] is just a programmable feature which can be used in many 
different devices for providing automatic introduction by adding the proper programming 
software" and that "another motivation would be that the automatic demonstration mode is 
user friendly and it functions as a tutorial" do not adequately address the issue of motivation 
to combine. HN8m ¥jh\s factual question [*1344] of motivation is material to patentability, 
and could not be resolved on subjective belief and unknown authority. It is improper, in 
determining whether a person of ordinary skill would have been led to this combination of 
references, simply to "[use] that which the inventor taught against its teacher." W.L. Gore v. 

Garlock, Inc., 721 F.2d 1540, 1 5 5 3 , 22 0 U. S. P.O. (BNA ) 303 , 31 2- 13 ( Fed. Ci r. 1983 ). Thus 

the Board must not only assure that the requisite findings are made, based on evidence of 
record, but must also explain the reasoning by which the findings are deemed to support the 
agency's conclusion. 

""^Deferential judicial review under the Administrative Procedure Act does not relieve the 
agency of its obligation to develop an evidentiary basis for its findings. To the contrary, the 
Administrative Procedure Act reinforces [**13] this obligation. See, e.g., M otor Vehicle 
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Manufacturers Ass'n v. State Farm Mutual Automobile Ins. Co., 463 U.S. 29, 43, 77 L. Ed. 2d 
443, 103 S. Ct. 2856 (1983) ("the agency must examine the relevant data and articulate a 
satisfactory explanation for its action including a 'rational connection between the facts found 
and the choice made.'"; ("quoting Burlington Truck Lines v. United States, 371 U.S . 156, 168, 
9 L Ed. 2d 207, 83 S. Ct 239 (1962^; Securities & Exchange Comm'n v. Chenery Corp., 
318 U.S. 80, 94, 87 L. Ed. 626, 63 S. Ct. 454 (19431 ("The orderly function of the process of 
review requires that the grounds upon which the administrative agency acted are clearly 
disclosed and adequately sustained."). 

In its decision on Lee's patent application, the Board rejected the need for "any specific hint 
or suggestion in a particular reference" to support the combination of the Nortrup and 
Thunderchopper references. wyvi °TOmission of a relevant factor required by precedent is 
both legal error and arbitrary agency action. See Motor Vehicle Manufacturers, 463 U.S. at 
43 ("an agency rule would be arbitrary and [**14] capricious if the agency . . . entirely 
failed to consider an important aspect of the problem"); Mullins v. Department of Energy, 50 
- F,3d-990^92-fFed,--Cir, ^ -1-995 )- (^It is-weM established that agencies have a duty to provide 
reviewing courts with a sufficient explanation for their decisions so that those decisions may 
be judged against the relevant statutory standards, and that failure to provide such an 
explanation is grounds for striking down the action."). As discussed in National Labor 
Relations Bd. v. Ashkenazy Property Mgt. Cor p., 817 F.2d 74, 75 ( 9th Cir. 1987 ), an agency 
is "not free to refuse to follow circuit precedent." 

The foundation of the principle of judicial deference to the rulings of agency tribunals is that 
the tribunal has specialized knowledge and expertise, such that when reasoned findings are 
made, a reviewing court may confidently defer to the agency's application of its knowledge in 
its area of expertise. H/vll ?Reasoned findings are critical to the performance of agency 
functions and judicial reliance on agency competence. See Baltimore and Ohio R. R. Co. v. 
Aberdeen & Rockfish R. R. Co.. 393 U.S. 87, 91-92. 21 L. Ed. 2d 219, 89 S. Ct. 280 
(1968) [**15] (absent reasoned findings based on substantial evidence effective review 
would become lost "in the haze of so-called expertise"). The "common knowledge and 
common sense" on which the Board relied in rejecting Lee's application are not the 
specialized knowledge and expertise contemplated by the Administrative Procedure Act. 
Conclusory statements such as those here provided do not fulfill the agency's obligation. This 
court explained in Zurko. 258 F.3d at 1 385. 59 U.S. P.O. 2D (BNA) at 1697 , that HN12 
^''deficiencies of the cited references cannot be remedied by the Board's general conclusions 
about what is 'basic knowledge' or 'common sense.'" The [*1345] Board's findings must 
extend to all material facts and must be documented on the record, lest the "haze of so- 
called expertise" acquire insulation from accountability. "Common knowledge and common 
sense," even if assumed to derive from the agency's expertise, do not substitute for authority 
when the law requires authority. See Allentown Mack, 522 U.S. at 3 76 ("Because reasoned 
decisionmaking demands it, and because the systemic consequences of any other approach 
are unacceptable, the Board must be required to apply in fact the [**16] clearly understood 
legal standards that it enunciates in principle . . . .") 

The case on which the Board relies for its departure from precedent, In re Bozek, 57 CC.P.A. 
713, 416 F.2d 1385, 1 63 U. S. P.Q. (BNA) 545 (C C P A 1 96 9), indeed mentions "common 
knowledge and common sense," the CCPA stating that the phrase was used by the Solicitor 
to support the Board's conclusion of obviousness based on evidence in the prior art. Bozek 
did not hold that common knowledge and common sense are a substitute for evidence, but 
only that they HWI3 Tmay be applied to analysis of the evidence. Bozek did not hold that 
objective analysis, proper authority, and reasoned findings can be omitted from Board 
decisions. Nor does Bozek, after thirty-two years of isolation, outweigh the dozens of rulings 
of the Federal Circuit and the Court of Customs and Patent Appeals that """♦determination 
of patentability must be based on evidence. This court has remarked, in Smiths Industries 
Medical Systems, Inc. v. Vital Si gns. Inc., 183 F.3d 1347 . 1356, 51 U.S. P.O. 2D (SNA) 1415, 
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1421 (Fed. Cir. 1999), that Bozek's reference to common knowledge "does not in and of itself 
make it so" absent evidence [**17] of such knowledge. 

The determination of patentability on the ground of unobviousness is ultimately one of 
judgment. In furtherance of the judgmental process, the patent examination procedure 
serves both to find, and to place on the official record, that which has been considered with 
respect to patentability. HNts TThe patent examiner and the Board are deemed to have 
experience in the field of the invention; however, this experience, insofar as applied to the 
determination of patentability, must be applied from the viewpoint of "the person having 
ordinary skill in the art to which said subject matter pertains," the words of section 103. In 
finding the relevant facts, in assessing the significance of the prior art, and in making the 
ultimate determination of the issue of obviousness, the examiner and the Board are 
presumed to act from this viewpoint. Thus when they rely on what they assert to be general 
knowledge to negate patentability, that knowledge must be articulated and placed on the 
record. The failure to do so is not consistent with either effective administrative procedure or 

effective judicial review. The board_cannot.rely on con.clusory„sta tements when dealing „with 

particular combinations [**18] of prior art and specific claims, but must set forth the 
rationale on which it relies. 

Alternative Grounds 

At oral argument the PTO Solicitor proposed alternative grounds on which this court might 
affirm the Board's decision. However, as stated in Burlingto n Truck Lines , Inc. v. United 
States, 371 U.S. 156, 168, 9 L. Ed. 2d 207, 83 S. Ct. 239 (1962 ), HN16 T" courts may not 
accept appellate counsel's post hoc rationalization for agency action." Consideration by the 
appellate tribunal of new agency justifications deprives the aggrieved party of a fair 
opportunity to support its position; thus review of an administrative decision must be made 
on the grounds relied on by the agency. "If those grounds are inadequate or improper, the 
court is powerless to affirm the administrative action by substituting what it considers 
[*1346] to be a more adequate or proper basis." Securities & Exchange Comm'n v. 
Chenery Corp., 332 U.S. 194, 196, 91 L. Ed. 1995, 67 S. Ct. 1575 f!947). As reiterated in 
Federal Election Comm'n v. Akins, 524 U.S. 11, 25. 118 S. Ct. 1777, 141 L. Ed. 2d 10 
(1998), "If a reviewing court agrees that the agency misinterpreted the law, it will set aside 
the [**19] agency's action and remand the case — even though the agency (like a new jury 
after a mistrial) might later, in the exercise of its lawful discretion, reach the same result for 
a different reason." Thus we decline to consider alternative grounds that might support the 
Board's decision. 

Further Proceedings 

HNir ^Soux\6 administrative procedure requires that the agency apply the law in accordance 
with statute and precedent. The agency tribunal must make findings of relevant facts, and 
present its reasoning in sufficient detail that the court may conduct meaningful review of the 
agency action. In Radio-Television News Dire ctors A ss'n v. FCC, 337 U.S. App. D.C. 292, 184 
F.3d 872 (D.C. Cir. 1999) the court discussed the "fine line between agency reasoning that is 
'so crippled as to be unlawful' and action that is potentially lawful but insufficiently or 
inappropriately explained," quoting from Checkosky v. Securities & Exch. Comm'n, 306 U.S. 
A dd. D.C. 144 . 23 F.3d 452, 464 ( D. C. Cir. 1994 ); the court explained that WAUff ? n in the 
former circumstance, the court's practice is to vacate the agency's order, while in the latter 
the court frequently remands for further explanation [**20] (including discussion of the 
relevant factors and precedents) while withholding judgment on the lawfulness of the 
agency's proposed action." 184 F,3d at 888, In this case the Board's analysis of the Lee 
invention does not comport with either the legal requirements for determination of 
obviousness or with the requirements of the Administrative Procedure Act that the agency 
tribunal set forth the findings and explanations needed for "reasoned decisionmaking." 
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Remand for these purposes is required. See Overton Park, 401 U.S. at 420-221 (remanding 
for further proceedings appropriate to the administrative process). 

VACATED AND REMANDED 
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. _ August 1 1 , 1992, Decided — 

PRIOR HISTORY: Appealed from: U.S. Patent and Trademark Office Board of 

Patent Appeals and Interferences 

DISPOSITION: REVERSED 

CASE SUMMARY 

PROCEDURAL POSTURE: Appellant sought review of the decision of the U.S. Patent 
and Trademark Office Board of Patent Appeals and Interferences affirming the decision 
that appellant's invention would have been obvious to one of ordinary skill in the art and 
was therefore unpatentable under 35 U.S.C.S. § 103. 

OVERVIEW: Appellant sought a patent for an invention intended to be used as a 
landscape fill retainer. The examiner rejected appellant's application, concluding that the 
invention would have been obvious to one of ordinary skill in the art and was 
unpatentable under 35 U.S.C.S. S 103. Prior art included the Wilson Patent, intended to 
be used adjacent to sidewalk borders and flower beds, and the Hendrix Patent, intended 
to be used to retain gravel in driveways. The board affirmed. The court reversed, holding 
that there was no teaching, suggestion, or incentive in the prior art to modify or to 
combine the teachings of the prior art in the manner suggested by the examiner; 
obviousness could not be established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching or suggestion supporting the 
combination; and the examiner relied on hindsight in determination of obviousness. 

OUTCOME: The court reversed, holding that it was impermissible to use appellant's 
claimed invention as an instruction manual to piece together the teachings of the prior 
art, thus rendering a determination that the claimed invention was obvious. 

CORE TERMS: strip, teaching, surface, flexible, retainer, invention, extending, leg, 
conformable, anchoring, patent, thin, obviousness, varying, slope, landscape, entirety, 
planar, mower, gauge, skill, bottom, mowing, edging, longitudinally, longitudinal, flexibility, 
elongate, modification, subject matter 

LexisNexis(R) Headnotes ♦ Hide He adnotes 

Patent Law > Nonobviousne ss > Tests & Proof of Obv i ousness k *.y] 
P.atent_La.w > Juils^tjfiTLJ^B^yi^w > Siandaxd.s„„pf.B.ey]ew 

H/vl ±Obviousness is a question of law to be determined from the facts. The obviousness 
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determination is based upon underlying factual inquiries concerning the claimed 
invention and the prior art, which are reviewed for clear error. However, it is the 
ultimate conclusion of obviousness that the Federal Circuit reviews as a matter of 
law. More Like This Headnote 

Patent Law > Novelty & Anticipation ^ju 

H/V2 ±It is well settled that a prior art reference is relevant for all that it teaches to those 
of ordinary skill in the art. More Like This Headnote 

Patent Law > Nonobvious ness > Tests & Pr oof o f Obviousness © 

HN3 ±ln proceedings before the United States Patent and Trademark Office, the examiner 
bears the burden of establishing a prima facie case of obviousness based upon the 
prior art. The examiner can satisfy this burden only by showing some objective 
teaching in the prior art or that knowledge generally available to one of ordinary 
skilljn th e ar t would l ead t hat individual to combine the releva nt teachings of the 
references. The patent applicant : may Then attack the examiner's prlmaTacie 
determination as improperly made out, or the applicant may present objective 
evidence tending to support a conclusion of nonobviousness. More Like This Headnote 

Patent Law > Nonobviousness > Tests & Proof of Obviousness © 

W/V4 ± Obviousness cannot be established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching or suggestion supporting the 
combination. Under 35 U.S. OS. § 103, teachings of references can be combined 
only if there is some suggestion or incentive to do so. Although couched in terms of 
combining teachings found in the prior art, the same inquiry must be carried out in 
the context of a purported obvious "modification" of the prior art. The mere fact 
that the prior art may be modified in the manner suggested by the examiner does 
not make the modification obvious unless the prior art suggested the desirability of 
the modification. More Like This Headnote 

Patent Law > Nonobviousness > Tests & Proof of O bviousness %J 

H/V5 ±It is impermissible to use the claimed invention as an instruction manual or 
"template" to piece together the teachings of the prior art so that the claimed 
invention is rendered obvious. One cannot use hindsight reconstruction to pick and 
choose among isolated disclosures in the prior art to deprecate the claimed 

invention . More Like This H ea dnote 
PatenLLaw > (Mnobyjousjiess > Tests & Proof of Obviousness 

HN6 ± Dependent claims are nonobvious if the independent claims from which they 
depend are nonobvious. More Like This Headnote 


COUNSEL: Charles L. Gholz, Obion, Spivak, McClelland, Maier, et al, of Arlington, Virginia, 
argued for appellant. John R. Fritch, of Corpus Christi, Texas, was on the brief. 

Jameson Lee, Associate Solicitor, Office of the Solicitor, of Arlington, Virginia, argued for 
appellee. With him on the brief was Fred E. McKelvey, Solicitor. Of counsel was Richard E. 
Schafer. 

JUDGES: Before PLAGER, Circuit Judge, SMITH, Senior Circuit Judge, and RADER, Circuit 
Judge. 

OPINIONBY: SMITH 
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OPINION: [*1261] SMITH, Senior Circuit Judge. 

John R. Fritch (Fritch) appeals the 27 February 1991 decision of the Patent and Trademark 
Office Board of Patent Appeals and Interferences (Board) affirming-in-part the Examiner's 
final rejection of the remaining claims in Fritch's application entitled Landscape Edging 
Apparatus and Method, nl The Examiner concluded that Fritch's invention would have been 
obvious to one of ordinary skill in the art and was therefore unpatentable under 35 U.S.C. § 
103. The Board, except for allowing claim 28, agreed. The Board's decision is reversed. 

Footnotes 


nl Serial No. 06/838,721. 


.-. -_r - •=-=. - - _End Footnotes- - - — j^^r_.j^-.|*.*2]. - - - - 

Issue 

The issue is whether the Board erred in affirming the Examiner's determination that the prior 
art references of Wilson and Hendrix rendered the subject matter of Fritch's independent 
claims 1, 13, 24, and 29 obvious to one of ordinary skill in the art. 

Background 

In his final rejection, the Examiner rejected claims 1-24 and 27-30 of Fritch's application as 
unpatentable for obviousness under 35 U.S.C. § 103. Fritch appealed the final rejection to 
the Board. The Board affirmed the rejection as to claims 1-24, 29 and 30, entered a new 
ground of rejection for claim 27, and reversed as to claim 28. The Board agreed with the 
Examiner that the teachings of the Wilson and Hendrix patents rendered the subject matter 
of independent claims 1, 13, 24, and 29 obvious to one of ordinary skill in the art. Fritch does 
not appeal the Board's disposition as to claims 27 and 28, and at oral argument withdrew the 
appeal as to claim 8. The claims remaining in this appeal are 1-7, 9-24, 29 and 30. 

The Fritch Invention 

The invention claimed by Fritch involves a landscape edging device which includes a planar 
base portion and an upwardly extending retainer portion. The base portion [**3] is 
elongate, thin, flexible and has a planar bottom surface conformable to a varying slope 
ground surface. One longitudinal [*1262] edge of the base portion serves as a mowing 
strip and the other serves as a retaining flange for landscape fill. The upwardly extending 
retainer portion is integrally connected (e.g., fused) to the base portion and defines a 
longitudinally extending enclosed space. The Fritch invention is intended to be used as a 
retainer for landscape fill in order to separate unmowable landscape fill from the mowable 
lawn. It may also be used to secure a landscaping sheet to the ground, or to function as 
guards at the base of a fence. Independent claims 1 and 13 on appeal are representative of 
the subject matter claimed: 

1. A landscape edging strip formed in its entirety of a thin gauge, flexible material and 
conformable to a ground surface of varying slope, comprising a continuous elongate, thin 
gauge, flexible base portion having a planar bottom surface conformable to said varying 
slope ground surface; a thin gauge, elongate retainer portion integral with said base portion 
and extending upwardly therefrom and transversely thereover to overlie a portion of said 
base portion; [**4] all of said retainer portion defining a longitudinally extending enclosed 
space; said retainer portion being integrally connected to said base portion adjacent one 
longitudinal edge of said base portion to define a mowing strip adjacent the other longitudinal 
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edge of said base portion. 
* * * * 

13. A landscape edging strip formed in its entirety from thin gauge, flexible material and 
conformable to a ground surface of varying slope, comprising a continuous elongate, thin 
gauge, flexible base portion having a planar bottom surface conformable to said varying 
slope ground surface; a thin gauge, elongate retainer portion integral with said base portion 
and extending upwardly therefrom and transversely thereover to overlie a portion of said 
base portion; all of said retainer portion defining a longitudinally extending enclosed space; 
said retainer portion being integrally connected to said base portion at a transverse location 
between the longitudinal edges of said base portion, thereby defining a longitudinally 
extending retaining flange on one side of said retainer portion and a mowing strip on the 
other side of said retainer portion. 


The critical language in Fritch's independent [**5] claims is that the device is to be, in its 
entirety, both flexible and "conformable to a ground surface of varying slope". These 
limitations, although located in the claims' preambles, "are necessary to give meaning to the 
claim[s] and properly define the invention". n2 Figure 1 from Fritch's drawings is reproduced 
below: 

[SEE FIG. 1 IN ORIGINAL] 

Footnotes 


n2 Per ki n Elmer C or p. v. Computervision Cor p., 732 F.2d 888, 896 , 221 USPQ 669 , 675 (Fed. 
Cir. 1984). 


End Footnotes 

[*1263] The Prior Art 
a. The Wilson Patent 

The Wilson patent relied upon by the Examiner and the Board is entitled "Grass Edging and 
Watering Device". n3 The embodiment of the Wilson device includes a substantially flat 
mowing strip extending horizontally from a longitudinally extending body portion. Opposite 
the mowing strip is a scored flange which may be broken off when not needed or wanted. 
Between the mowing strip and the flange, and extending vertically from the body portion is 
an anchoring leg. Located above the anchoring leg is the [**6] body portion which contains 
a water conduit and sprinkler head assembly. The device is intended to be used adjacent to 
the borders of walks and plant beds. Figures 1 and 4 from Wilson's drawings are reproduced 
below: 

[SEE FIG. 1 IN ORIGINAL] 
[SEE FIG. 4 IN ORIGINAL] 

Footnotes 


n3 U.S. Patent No. 3,485,449, , 
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End Footnotes 

b. The Hendrix Patent 

The Hendrix patent is entitled "Loose Material Retainer Strip". n4 The Solicitor chose not to 
discuss the Hendrix reference in his brief, stating that the Board had deemed Hendrix 
unnecessary to its decision. The Solicitor overstates the BoarcTs position. The Board based its 
decision upon "a collective evaluation of the Wilson and Hendrix patents". We include Hendrix 
in our discussion because it did play a role in the rejection of Fritch's independent claims. 

Footnotes 


n4_ LLS ,„_Pa te n t U a 4,349,596. 


End Footnotes 

The Hendrix device is composed of elongated, [**7] flexible strips having substantially C- 
shaped cross-section. The bottom lip of the device is to be wider than the top lip in order to 
facilitate fastening the device to the ground. The device will fit most gentle contours, and the 
top lip will yield laterally to build-up of gravel until the gravel can be redistributed. The 
concave portion of the strip is installed such that it faces the material to be retained in place. 
Hendrix contemplates that the retainer will be used in retaining gravel in driveways, lining 
flower beds, or on the shoulders of asphalt or concrete highways. Figure 1 of Hendrix's 
drawings is reproduced below: 

[*1264] [SEE FIG. 1 IN ORIGINAL] 

Standard of Review 

H/Vi T n Obviousness is a question of law to be determined from the facts." n5 The obviousness 
determination "is based upon underlying factual inquiries concerning the claimed invention 
and the prior art" which are reviewed for clear error. n6 However, it is the ultimate 
conclusion of obviousness which the Federal Circuit reviews as a matter of law. n7 

Footnotes 


n5 I n re De Blauwe r 736 F.2d 699 f 703, 222 USPQ 191, 195 (Fed. Ci r\ 1984). [**8] 


n6 In re Kullin g , 897 F.2d 1147 , 11 49, 14 USPQ2d 1056, 1057 (Fed. Cir. 1990 ). 


n7 In re De Blauwe, 736 F.2d at 703, 222 USPQ at 195. 


End Footnotes 

Teachings of Wilson 

Fritch takes exception to the Examiner's findings of fact related to the teachings of the Wilson 

A51 

http://www.lexis.com/research/retrieve?_m=5bb338c6d95b0ff7249b5dd63b2fD168&csvc... 10/22/2004 


Get a Document - by Citation - 972 F.2d 1260 


Page 6 of 9 


patent. The Examiner's rejection and the Board's opinion rely heavily on the use of Wilson in 
view of other references to declare the Fritch invention obvious. The Board states that it 
agrees with the Examiner's finding of fact regarding the teachings of Wilson. In the 
Examiner's answer, which the Board quotes, the Wilson device is described as follows: 

Wilson discloses a landscaping edging strip comprising a relatively thin gauge, elongated 
flexible base portion including a mower strip B having a planar bottom surface conformable 
to a varying slope surface. 

The Board states that the Wilson reference presents "substantial evidence that Wilson is both 
thin and flexible." The Board regards the Wilson device as teaching that it is flexible and 
conformable in its entirety. This [**9] finding demonstrates clear error. 

HN2 Tlt is well settled that a prior art reference js relevant for all that it teaches to those of 
ordinary skill in the art. n8 The base portion of Wilson is not planar in its [*1265] entirety, 

as the fio^M's^ 

device to the ground. The anchoring leg, which runs the length of the Wilson device, would 
inhibit longitudinal flexibility of the Wilson device. Indeed, Wilson expressly contemplates 
flexibility and conformability only in the mower strip. Wilson states that its mower strip may 
be lifted in order to pack dirt thereunder for the purpose of securing the device to the 
ground. Fritch, on the other hand, is claimed to be flexible in its entirety. The Board's holding 
that Wilson is flexible in its entirety is based upon a misapprehension of the scope of Wilson's 
teachings. 

Footnotes 


n8 Beckman Instruments Inc. v. LKB Produkter AB f 892 F.2d 1547, 1551, 13 USPQ2d 1301, 
1304 (Fed. Cir. 1989^. 


End Footnotes 

Second, [**10] Wilson's anchoring leg prohibits conformability to the ground surface in the 
manner claimed by Fritch. The Examiner's description of Wilson as having a "planar bottom 
surface conformable to a varying slope surface" is applicable only in reference to the mower 
strip. This description, however, ignores the anchor leg and the fact that it must be placed 
into the ground. Wilson expressly teaches that the anchoring leg may be pushed into soft 
soils, but in harder terrain a trench is needed in order to place the Wilson sprinkler system. 
In order to install the Wilson apparatus, the ground surface must be altered to conform to 
the device rather than, as the Solicitor contends, that Wilson is freely conformable to the 
ground. Fritch, on the other hand, does not require such extensive alteration of the ground 
surface in order to install the device. 

Prima Facie Obviousness 

HN3 l?In proceedings before the Patent and Trademark Office, the Examiner bears the burden 
of establishing a prima facie case of obviousness based upon the prior art. n9 "[The 
Examiner] can satisfy this burden only by showing some objective teaching in the prior art or 
that knowledge generally available to one of ordinary skill in the art would lead that 

individual to combine the relevant teachings of the references." nlO The patent applicant 
may then attack the Examiner's prima facie determination as improperly made out, or the 
applicant may present objective evidence tending to support a conclusion of nonobviousness. 
nil 

Footnotes 
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n9 In re PiaseckL 745 F.2d 1468, 1471-72, 223 USPO 785, 787-88 (Fed. Cir. 1984L 


nlO In re Fine. 837 F.2d 1071, 1074, 5 USPQ2d 1596, 1598 (Fed. Cir. 19881 (citing In re 
Lalu. 747 F.2d 703 , 705, 223 USPO 1257, 1258 (Fed. Cir. 1988 H. 


nil In re Heldt. 58 C.C.P.A. 701, 433 F .2d 8 08, 811, 167 USP Q 676 , 678 TCCPA 1970) . 


End Footnotes 

Fritch has attacked the Board's finding that the Examiner established that Fritch's claimed 

-invention was prima facie obvious in view of the teach ings of the prior art. The Board states 

that "a collective evaluation of the Wilson and the Hendrix patents would have rendered the 
subject [**12] matter of independent claims 1, 13, 24, and 29 obvious to one of ordinary 
skill." Fritch maintains that there is no teaching, suggestion, or incentive in the prior art to 
modify or to combine the teachings of the prior art in the manner suggested by the 
Examiner. We agree. 

Wilson teaches a grass edging and watering device which includes an anchoring leg for 
securing the device to the ground. Wilson contemplates that a trench will need to be dug in 
order to allow the anchoring leg to be placed into the ground if the condition of the soil 
requires it. This anchoring leg prohibits flexibility and conformability over the length of 
Wilson. Any flexibility or conformability in Wilson, which the Board states extends to the 
entire device, is limited to the mower strip. It is only the mower strip that is mentioned as 
being flexible in order to aid installation. Hendrix has been cited for its teaching of a flexible 
retainer strip that is able to conform to the ground surface. 

Wilson addresses the problems of arresting growth of grass between areas and watering 
plants without wetting sidewalks. Wilson lacks any suggestion or incentive to use its water 
conduit as a landscape retainer since this [**13] would arguably result in clogged sprinkler 
heads. nl2 Wilson also [*1266] teaches that its mower strip is flexible in order to allow 
dirt to be packed thereunder. There is no suggestion in Wilson to extend that flexibility to the 
entire device. Wilson also lacks any teaching or suggestion that one should remove the 
anchoring leg. Hendrix does not, simply by virtue of its flexible nature, suggest these 
extensive changes which the Board states are obvious. Neither Wilson nor Hendrix, alone or 
in combination, provide any incentive to combine the teachings of the prior art in the manner 
maintained by the Board. 

Footnotes 


nl2 This court has previously found a proposed modification inappropriate for an obviousness 
inquiry when the modification rendered the prior art reference inoperable for its intended 
purpose. In re Gordon, 7 3 3 F. 2d 900, 902, 221 USPQ 1125, 1127 (Fed. Cir . 1984). 

End Footnotes hn4^_ 

"Obviousness cannot be established by combining the teachings of the prior art to produce 
the claimed invention, absent some teaching [**14] or suggestion supporting the 
combination. Under section 103, teachings of references can be combined only if there is 
some suggestion or incentive to do so." nl3 Although couched in terms of combining 
teachings found in the prior art, the same inquiry must be carried out in the context of a 
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purported obvious "modification" of the prior art. The mere fact that the prior art may be 
modified in the manner suggested by the Examiner does not make the modification obvious 
unless the prior art suggested the desirability of the modification. nl4 Wilson and Hendrix fail 
to suggest any motivation for, or desirability of, the changes espoused by the Examiner and 
endorsed by the Board. 

_ Footnotes 


n 1 3 ACS Hosp. Systems, Inc. v. Montefiore Hosp., 732 F.2d 1572 , 1577. 221 USPO 929, 933 
( Fed. Cir. 1984L 


n 14 In re Gordon, 733 F.2d at 902, 221 USPQ at 1127. 


End Footnotes 

Here, the Examiner relied upon hindsight to arrive at the determination of obviousness. HNS 
Tit is impermissible to use [**15] the claimed invention as an instruction manual or 
"template" to pieced together the teachings of the prior art so that the claimed invention is 
rendered obvious. nl5 This court has previously stated that "one cannot use hindsight 
reconstruction to pick and choose among isolated disclosures in the prior art to deprecate the 
claimed invention." nl6 

Footnotes 


nl5 In re Gorman, 933 F.2d 982, 987. 18 USPQ2d 1885, 1888 (Fed. Cir. 1991) . See also 
Interconnect Plannin g Cor p. v. Feil x 774 F .2d 11 32, 1138, 227 USPQ„543 / _547 (Fed . Cir . 
1985^. 


nl6 In re Fine, 837 F.2d at 1075. 5 USPQ2d at 1600. 


End Footnotes 

Conclusion 

The decision of the Board affirming the Examiner's rejection of independent claims 1, 13, 24, 
and 29 of Fritch's application as unpatentable over the prior art under 35 .JULS..C,. § 103 is 
reversed. Since ""^dependent claims are nonobvious if the independent claims from which 
they depend are nonobvious, the Board's affirmance of the [**16] rejection of dependent 
claims 2-7, 9-12, 14-23, and 30 is also reversed. nl7 

-- Footnotes 


nl7 In re Fine, 837 F.2d at 1076, 5 USPQ2 d at 1600 (citing Hartness In t'l , Inc. v . Simp li matic 

En g'p Co., 81 9 F.2d 1100, 1108, 2 USPQ2d 1826, 1831 (Fed. Cir. 1 987)). See also In re 

Semakeo 702 F. 2d 989, 991, 217 USPQ 1, 3 (Fed. Cir, 1983) (when argued together, 

dependent claims stand or fall with the independent claims from which they depend). 


End Footnotes 
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732 F.2d 1572; 1984 U.S. App. LEXIS 15027; 221 U.S.P.Q. (BNA) 929 


- _ _ ... _ - April 27, _1984_ 

PRIOR HISTORY: [**1] 

Appealed from: U.S. District Court for the Western District of Pennsylvania. 
DISPOSITION: Affirmed in Part and Reversed in Part. 

CASE SUMMARY 

PROCEDURAL POSTURE: Plaintiff patentee appealed a judgment entered by the United 
States District Court for the Western District of Pennsylvania, which held that its patent 
for a hospital television rental system was invalid due to obviousness and that it was not 
infringed by defendant, an alleged infringer. 

OVERVIEW: The court reversed a judgment that held that the patentee's patent for a 
television rental system was invalid as obvious under 35 U.S.C.S. 5 103. The district 
court's assessments of the scope and content of the prior art, the differences between 
the claimed subject matter and the prior art, and the level of ordinary skill in the art 
were clearly erroneous. None of the prior art references disclosed the use of override 
switches in a television rental system. Therefore, the judgment of invalidity was incorrect 
as a matter of law. Because the alleged infringer's system lacked the patentee's claimed 
limitation of override switches, a judgment that the alleged infringer did not infringe the 
patent, either literally or under the doctrine of equivalents, was not clearly erroneous 
and was affirmed. 

OUTCOME: The court reversed the judgment, which held that the patentee's patent for 
a television rental system was invalid as obvious, because the judgment was incorrect as 
a matter of law. The court affirmed that part of the judgment that held that the alleged 
infringer's product did not infringe the patent either literally or under the doctrine of 
equivalents. 

CORE TERMS: switch, patent, override, television, switching, actuated, invention, subject 
matter, rental, relay, actuating, normally, invalidity, invalid, obviousness, clearly erroneous, 
overriding, receiver, locked, skill, actuate, indicator, infringe, switched, infringement, 
enabling, matter of law, depressing, overridden, literally 

LexisNexis(R) Headnotes ♦ Hide Headnotes 

Evidence > Procedural. Co > Inferences.^. Presumptions $53 
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Patent Law > U.S. Patent & Trademark Office Prosecution Procedures > Continuation Applications ^Sa! 
Evidence > Procedural Considerations > Burdens of Proof 

H/vl ±The presumption of patent validity under 35 U.S.C.S. § 282 is never annihilated, 
destroyed, or even weakened, regardless of what facts are of record. Rather, it is a 
clear statutory procedural device which assigns to the party asserting invalidity the 
burden of proving invalidity. The burden of persuasion is, and remains always, on 
the party asserting invalidity. More Like This Headnote 

Patent Law > U.S. Patent & Trademark Office Prosecution Procedures > Continuation Applications ^2 
Patent Law > Infr in gement > Defenses > Invalidity l «w 
Evidence > Procedural Considerations > Burdens of Proof © 

HN2 ±A patent shall be presumed valid. The burden of establishing invalidity of a patent 
or any claim thereof shall rest on the party asserting such invalidity. 35 U.S.C.S. § 
282. More Like This Headnote 


Patent Law > Nonobviousness > Tests & Proof of Obviousness 

HN3 ± 35 U.S.C.S. S 103 lends itself to several basic factual inquiries. Under 35 U.S.C.S. 5 
103, the scope and content of the prior art are to be determined; differences 
between the prior art and the claims at issue are to be ascertained; and the level of 
ordinary skill in the pertinent art resolved. Against this background, the 
obviousness or non-obviousness of the subject matter is determined. Such 
secondary considerations as commercial success, long felt but unsolved needs, 
failure of others, etc., might be utilized to give light to the circumstances 
surrounding the origin of the subject matter sought to be patented. As indicia of 
obviousness or nonobviousness, these inquiries may have 
relevancy. More Like This Headnote 

Pate nt Law > I nfringement > Cl aim Interpretation ® 

HW4 ,±Claims are to be read and construed in light of the specification and the prosecution 
history of the patent. Further, claims should be so construed, if possible, as to 

sustain their validity. Mo re Like This Headnote 
Patent Law > Nonobviousness > Tests & Proof of Obviousness 

HN5 ± Obviousness cannot be established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching or suggestion supporting the 
combination. Under 35 U.S.C.S. § 10 3, teachings of references can be combined 
only if there is some suggestion or incentive to do so. M ore Like Th i s Headnote 

Parent ..Law > Infringement > Cl a i m In t erp retation 
Patent Law > Infringement > Acts of Infringement 

HN6 ± Infringement is determined on the basis of the claims, not on the basis of a 
comparison with the patentee's commercial embodiment of the claimed 
invention. More Like This Headnote 

Civil Procedure > Ap peals > Standards of Review > Clearly Erroneous Review ^..d 
.Patent Law > Jurisdiction & Review > Standa rds of Review $53 
HN7 ± Findings of fact are to be construed liberally in support of a 
judgment. More Like This Headnote 


Civil Procedure > Trials > Bench Trials 

CiyjLPrfieed ure > Appeals > Standards of. ..Re vie > Dearly £rr^jeous„JLey igw © 

HN8 ±\Nhere the trial court fails to make findings, the judgment will normally be vacated 
and the action remanded for appropriate findings to be made. Where a full 

A56 


http://wwwJexis.conVresearch/retrieve?_m=04937dl85805dc2a9c88e279a6e0774d&csv.^ 10/22/2004 


Get a Document - by Citation - 732 F.2d 1572 


Page 3 of 13 


understanding may be had without the aid of separate findings, however, the 
courts recognize a narrow exception to that general rule. More Like This Headnote 

Civil Procedure > Trials > Bench Trials 

Civil Procedure > Appeals > Standards of Review > Clearly Erroneous Review 

HN9 ±,The ultimate finding of fact in a case, whether initially by the trial court, or as 

affirmed on appeal, rests on the same underpinnings, i.e., the necessary subsidiary 
facts, supported by evidence of record, that lead to that ultimate finding. Where 
the district court has not misapplied the controlling legal standards in its evaluation 
of the evidence, its ultimate finding as well as the subsidiary findings upon which 
the ultimate finding necessarily depends, is subject to review on appeal under the 
clearly erroneous standard of Fed. R. Civ. P, 52(a) . More Like This Headnote 


COUNSEL: Frank J. Benasutti, of Philadelphia, Pennsylvania, argued for Appellant. 


David J. Cushing, of Washington, District of Columbia, argued for Appellees. With him on the 
brief was Darryl Mexic. 

JUDGES: Miller and Smith, Circuit Judges, and Re Judge. * 


* The Honorable Edward D. Re. Chief Judge, United States Court of International Trade, 
sitting by designation. 

OPINIONBY: SMITH 

OPINION: [*1573] SMITH, Circuit Judge. 

In this patent case, ACS Hospital Systems, Inc. (ACS), appeals from a judgment of the U.S. 
District Court for the Western District of Pennsylvania, 564 F. Supp. 330, [*1574] holding 
U.S. patent No. 4,183, 057 , issued to Sonnenberg (the Sonnenberg patent), invalid as 
obvious under 35 U.S.C. 5 103 (1976) and not infringed. Montefiore Hospital and Wells 
National Services Corp. (Wells) cross-appeal from the district court's denial of their motion 
for attorney fees. The judgment is reversed with respect to invalidity and affirmed with 
respect to noninfringement. With respect to Wells' cross-appeal from the denial of attorney 
fees, the [**2] judgment is affirmed. 

Background 

ACS's Sonnenberg patent claims a rental television system comprising a key operated 
actuating switch, an override switch, and a signal light to indicate that the override switch 
has been actuated. When the key switch is in the "on" position, the television operates 
normally. For rental use, the key switch is placed in the "off" position by a key operator. In 
order to rent the television, the viewer depresses the override switch which enables the 
television to operate normally without the necessity of turning on the key operated switch. 
When the override switch has been activated the indicator signal is illuminated, signaling that 
the television has been rented. Claim 1 is representative: 

A television system constructed for rental use, the television system comprising: 
actuating means including a key operated switch switchable between an off 
position for preventing normal operation of the television and an on position for 
enabling the television to be operated; 

override switching means capable of being switched from a normal position to an 
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actuated position for overriding said key operated switch when in its off position 
and [**3] enabling the television to be operated; and said override switching 
means when switched in to [sic] its actuated position remains in said position 
until said key operated switch is switched into its on position; and 
indicating means for providing an indicating signal when said override switching 
means has been switched into its actuated position. 


Validity 

The trial court held the claims of the Sonnenberg patent invalid under section 103. While the 
trial court's opinion deals predominantly with infringement, the court purported to apply the 
standards articulated in .Graha m_v , John Deere Co, nlJ n d ete r m i n dug th e Jssu e of validity, .In 
concluding that the Sonnenberg patent is invalid under section 103, the district court relied 
on override switches generally and ACS's "COMPU-TEL" fully automated television rental 
system as prior art. 

Footnotes 


nl Gra ham v . J o hn Deer e Co.. 383 U .S. l r 15 L . Ed. 2d 545 , 86 S. Ct. 684 ( 1966). 


End Footnotes 

The court below stated that "the overriding of switches by providing [**4] an alternative 
path for current to actuate an appliance is a commonly practiced technique well known in the 
art prior to Sonnenberg's patent." It held that his claim 1 is therefore invalid as obvious. The 
trial judge adopted Wells' expert's description of ACS's COMPU-TEL system and held the 
Sonnenberg patent invalid as an attempt by ACS to "monopolize all systems of enabling a 
hospital patient to view television * * without the aid of an attendant." (Emphasis in 
original.) He commented that "the statutory presumption [of validity] of 35 U.S.C. 282 is 
entirely annihilated by the indisputable facts in the record." 

Presumption of Validity 

As an initial matter, we hold that the trial court's treatment of the presumption of validity is 
incorrect as a matter of law. H/VJ TThe presumption is never annihilated, destroyed, or even 
weakened, regardless of [*1575] what facts are of record. n2 Rather, it is a clear statutory 
procedural device which assigns to the party asserting invalidity the burden of proving 
invalidity. n3 


hn2 Ta patent shall be presumed valid. * * The burden of establishing invalidity 
of a patent or any claim thereof shall rest on the party asserting such [**5] 
invalidity. n4 


The burden of persuasion is, and remains always, on the party asserting invalidity. n5 In the 
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present case this error is not harmless. The district court's holding of invalidity has been 
shown, on the entire record, to have been reached on the basis of both clearly erroneous 
findings of fact and misapplication of the law. n6 

Footnotes 


n2 Stratoflex, Inc. v. Aeroouip Corp., 713 F.2d 1530, 1534, 218 U.S. P.O. (BNA) 871. 875-76 
(Fed. Cir. 1983). 


n3 Id. 


n4 35 U.S.C. S 282 (1976). 


n5 Stevenson v. U.S. Int'l Trade Comm'n. 67 CCPA 109. 612 F.2d 546, 551 f 204 U.S. P.O. 
(BNA) 276. 281 (1979 ); Solder Removal Co. v. U.S. Int'l Trade Comm'n. 65 CCPA 120 f 582 
F.2d 628, 632-33, 19 9 U.S . P.O. (BN A) 12 9, 132-33 ( CCPA 1978). See also Connell v. Sears. 
Roebuck & Co. r 722 F.2d 1542 f 220 U.S. P.O. (BNA) 193 fFed. Cir. 1983V. Medtronic. Inc. v. 
Cardiac Pacemakers. Inc.. 721 F.2d 1563, 220 U.S. P.O. (BNA) 97 (Fed. Cir. 1983V 
Str atofie x. 7 13 F .2d at 1534, 21 8 UJ .P.O. (BNA) at 875-76 ; Kalman v. Klmbe rl v-Cla rk 
Corp.. 713 F.2d 760. 773-74. 218 U.sTp.O. (BNA) 781. 790 (Fed. Cir. 1983). [**6] 


n6 Cf. Medtronic. 721 F.2d at 1566. 220 U.S. P.O. (BNA) at 99 (errors in decisional approach 
considered harmless). 


End Footnotes 

Section 103 

This court has in recent months issued a number of opinions addressing the analysis of 
obviousness under section 103 n7 and those opinions provide a comprehensive guide to 
analysis. We hold that the trial court's analysis of obviousness is inadequate under Graham 
n8 to sustain a holding of invalidity under section 103. However, the trial court ! s opinion 
contains sufficient findings of fact, supported in the record, to enable us to review the 
conclusion below that the Sonnenberg patent is invalid. 

Footnotes 


n7 In re Sernaker. 702 F.2d 989, 217 U.S. P.O. (BNA) 1 (Fed. Cir. 1983); Orthopedic Equip. 

Co, v, United States, 702 F .2d 1 00 5, 2 17 U , S , P, Q , (BNA) 193 ( Fed . Ci r .. 1 983); Orthopedic 

EQUlp^Co,.^ 12 81 (Fed. 

Cir. 1983 ); Chore-Time Equip., Inc. v. Cumberland Cor p. , 713 F.2d 774, 218 uTs.P.O. ( BNA) 

673.(Fed, Cir. 1983); Sch^ck^A,G, Y, Nortro^ 713 F.2d 782, 21 8 U .S. P.O. (BNA) 698 

(Fed, Cir. 1983);^ Oil Co., 713 F.2d 693, 218 U.S.P.Q. 

(BNA) 865 (Fed. Cir. 1983); Stratofiex, 713 F.2d 1530, 218 U.S.P.Q. (BNA) 871. [**7] 


n8 Graham t .3S3 U.S. at 1 7-18 , 148 U.S.P.Q. (BNA) at 46 7, provides, in pertinent part: 
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"* * * [Section] 103 * * * HN3 ??\ends itself to several basic factual inquiries. Under § 103, 
the scope and content of the prior art are to be determined; differences between the prior art 
and the claims at issue are to be ascertained; and the level of ordinary skill in the pertinent 
art resolved. Against this background, the obviousness or non-obviousness of the subject 
matter is determined. Such secondary considerations as commercial success, long felt but 
unsolved needs, failure of others, etc., might be utilized to give light to the circumstances 
surrounding the origin of the subject matter sought to be patented. As indicia of obviousness 
or nonobviousness, these inquiries may have relevancy. * * *" 


. End Footnotes Scope and Content of the Prior Art. 

J D. _d ete rm i n i ng thesco pe and conte nt of the prio r art , the tria I court found t h a t. oy e rrjde 

switches generally were well known in the art. It also found that ACS's COMPU-TEL system 
was within the prior art under section 102(g). The district court did [**8] not in its opinion 
rely on any other prior art reference in determining whether the claimed invention would 
have been obvious under section 103. 

Five U.S. patents n9 are cited in the Sonnenberg patent as prior art. Further, the parties 
refer to the "Western New York Hospital" rental television system as prior art. While the trial 
judge made no mention in his opinion of these additional [*1576] references, on the basis 
of the record before us, they each constitute prior art relative to the Sonnenberg patent. We 
hold that the trial court's limited assessment of the prior art was clearly erroneous in that the 
court below failed to find that these additional references are within the scope and content of 
the prior art. These errors, however, have not been shown to have influenced the trial court's 
judgment in this case and, accordingly, we consider them harmless. 

Footnotes 


n9 Norris, U.S. patent No. 2,856.474 ; Townsend, U.S. patent No. 3,188,384 ; Sargent, U.S. 
patent No. 3,335,421 ; Daniel, U.S. patent No. 3,631,444 ; and Kosco, U.S. patent No. 
3,886 ,302. 


End Footnotes [**9] 

Differences. 

With respect to the differences between the claimed subject matter and the prior art, the 
district court gave claim 1 of the Sonnenberg patent an extremely broad construction. It 
adopted the opinion of Wells' expert that the COMPU-TEL system contains every feature of 
claim 1. Hence, the court below found no significant differences between the claimed subject 
matter and the prior art. We hold that finding to be clearly erroneous. In addition, that 
finding reflects an erroneous construction of the claims. 

The trial court in its discussion of obviousness, rather than ascertaining the differences 
between the claimed subject matter and the prior art, focused on the differences beitween the 
Wells and the ACS systems. In so doing, it adopted Wells' expert's explanation of the 
differences between claim 1 and the Wells system — differences relating to literal 
infringement, not validity. We conclude that the trial court erred in adopting Wells' expert's 
interpretation of claim 1. 
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Differences between the prior art and the claimed invention are apparent from the record. 
First, while override switches are used in a wide variety of applications, the examples 
of [**10] override switches cited by the district court are not relevant to the claimed 
subject matter as a whole — television rental systems. The district court made no attempt in 
its opinion to identify the differences between the override switching examples that it cited 
and the claimed subject matter. 

Second, the record discloses that COMPU-TEL is a fully automated television rental system 
whereas the claimed invention involves human monitoring and control. While COMPU-TEL 
and the claimed invention both exhibit certain switching elements, the functions of the 
switching elements in the two systems are different. The fully automated operation of the 
COMPU-TEL system does not involve overriding a locked key switch. The patient switch in the 
COMPU-TEL system functions to actuate the television as well as to initiate billing. The 
override switching means claimed in the Sonnenberg patent, on the other hand, functions to 
provide an alternative current path to the locked key switch and to actuate the indicator 
Jight 

Third, the prior art of record that the court did not discuss also differs significantly from the 
claimed subject matter. The five patent references cited in the Sonnenberg patent 
involve a variety of lock, metering, and control systems. None of them, however, employs an 
override switching mechanism to overcome a key operated actuating switch. The Western 
New York Hospital system involves a three position key switch. Yet, that system differs from 
the claimed subject matter in that it too does not employ override switching means. 

Hence, we hold the trial court's assessment, that there are no differences between the 
claimed subject matter and the prior art, was clearly erroneous. 

Level of Ordinary Skill and Secondary Considerations. 

Additionally, the court below made no express finding with respect to the level of ordinary 
skill in the art. The trial courts analysis, however, clearly indicates that the level of skill was 
considered to be quite low. We interpret the court's findings as fixing the level of ordinary 
skill in the art as that of a layman. That finding has not [*1577] been shown to be clearly 
erroneous. The court made no findings with respect to secondary considerations. 

Claim Construction. 

As noted above, the trial court's opinion reflects an extremely broad construction of the 
claims. Contrary to the [**12] district court's construction of the claims, the Sonnenberg 
patent does not claim "all systems of enabling a hospital patient to view television normally 
under his own power without the aid of an attendant." (Emphasis in original.) The court 
ignored express claim limitations governing the function of the switching means. 

H/V4< ?Claims are to be read and construed in light of the specification and the prosecution 
history of the patent. nlO Further, claims should be so construed, if possible, as to sustain 
their validity, nil Applying these principles, the claims of the Sonnenberg patent should be 
given a far more limited construction than that given by the district court in holding the 
claims invalid. The claims are limited to a system in which override switching means function 
to override a key switch when in its "off" position, enabling the television to operate 
normally. The Sonnenberg patent does not claim "a//" hospital rental systems capable of 
operation without an attendant. Claim construction is a question of law. nl2 We hold that the 
trial court's construction of the claims is incorrect as a matter of law. 

Footnotes 
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"10 Fromson v. Advance Offset Plate. Inc.. 720 F.2d 1565, 1570-71, 219 U.S.P.Q. (BNA) 
1137, 1140-41 (Fed. Or. 1983): Autoairo Co. v. United States. 181 Ct. CI. 55, 384 F.2d 391 r 
397-99 f 155 U.S.P.O. (BNA) 697. 702-04 (1967). [**13] 


nil Carman Indus., Inc. v. Wahl f 724 F.2d 932 f 937 n.5, 220 U.S.P.Q. (BNA) 481. 485 n.5 
(Fed. Cir. 1983); Klein v. Russell. 86 U.S. (19 Wall.) 433, 466. 22 L. Ed. 116 (1874); Turn// 
v. Michigan S. & N.I. R.R.. 68 U.S. (1 Wall.) 491. 510. 17 L. Ed. 668 (1864). 


n!2 Autoairo. 384 F.2d at 397-99, 155 U.S.P.O. (BNA) at 702-04; LaSalle v. Carlton's 
La vdown Serv.. Inc. r 680 F.2d 432, 216 U.S.P.Q. (BNA) 276 (5th Cir. 1982); 
Studiengesell schaft Kohle mb H v. Eastman Kodak Co. F 616 F.2d 1315 , 206 U . S.P.Q. (BNA ) 
577 (5th Cir.), cert, denied, 449 U.S. 1014, 66 L. Ed. 2d 473, 101 S. Ct. 5737208 U.S.P.Q. 
(BNA) 88 J 1980V. 


End Footnotes Obviousness. 

Turning now to the determination of obviousness under section 103, we conclude that none 
of the references, either alone or in combination, would have disclosed or suggested to one 
of ordinary skill in the art the use of override switching means in a television rental system. 
The trial courts heavy reliance on the widespread use of override switches appears to be no 
more than hindsight reconstruction of the claimed invention. The [**14] court below 
identified no source, other than the Sonnenberg patent itself, for the suggestion to use 
override switching means in a television rental system. 

w/vs^Qbviousness cannot be established by combining the teachings of the prior art to 
produce the claimed invention, absent some teaching or suggestion supporting the 
combination. nl3 Under section 103, teachings of references can be combined only if there is 
some suggestion or incentive to do so. nl4 The prior art of record fails to provide any such 
suggestion or incentive. Accordingly, we hold that the court below erred as a matter of law in 
concluding that the claimed invention would have been obvious to one of ordinary skill in the 
art under section 103. 

Footnotes 


nl3 Orthopedic EguiQ, Co,, 702 F,2d at 1.012 217 U.S.P.Q. (BNA) at 199; cf. In re Samour, 

571 F.2d 559, 563, 197 U.S.P.O. (BNA) L 4 (CCPA 1978) (noting the rule in the § 103 
context and declining to extend that rule to § 102(b) rejections); Corometrics Medical S vs.. 
Inc, Y, Berkeley^m^ 193 U,S,P,Q, (BNA). 467, 475 (N.D. Cal, 1977), 


nl4 In m.Binehart, 531 F,2d 1 048,. 1 89 U,S,P,Q. (BNA) 143 (CCPA 1976); In re Regel, 526 

F.2d 1399, 188 U.S.P.Q. ( BNA) 136 (CCPA 1975 ); In re Averv. 518 F.2d 1228, 186 U.S.P.O . 
(BNA) 161 (C CPA 1975 1;, In re Imperato. 486 F.2d 585 . 179 U.S.P.Q . (BNA ) 730 (CCPA 
1973); In re Andre, 52_CCP/\JLm3^ 341 F,2d„304 / 144 U,S,P,Q ? (BNA) 497 (CCPA 1,965). 


End Footnotes- - [**15] 

[*1578] Infringement 
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The trial court found that the Wells system does not infringe the claimed invention, either 
literally or under the doctrine of equivalents. Once again adopting the testimony of Wells 1 
expert, the court below found that "the Wells system does not contain the element of 
overriding a locked switch." The district court also found differences between the ACS system 
and the Wells device with respect to the mechanism and circuitry of the actuating switch as 
well as with respect to the indicator light. 

These latter findings, however, will not support a finding of no infringement. The claims of 
the Sonnenberg patent are not limited to a specific switching mechanism or to specific 
indicator light circuitry. The district court appears to have compared the Wells system with 
ACS's commercial product, rather than with the claims of the Sonnenberg patent. HNe 
■^Infringement is determined on the basis of the claims, not on the basis of a comparison 
with the patentees commercial embodiment of the claimed invention. 

Xhe.djS-triet court's fail u re Jq supply more compre he nsive findings of fac t com pounds the 

difficulty of appellate review, particularly in view of the [**16] complexity of the technical 
subject matter of this appeal. "^^Findings of fact are to be construed liberally in support of 
a judgment. Confined to the trial court's limited findings, we are forced to draw from the 
facts found those inferences that are necessary to support the ultimate finding that the 
Sonnenberg patent is not infringed by Wells. nl5 

Footnotes 


nl5 5A J. MOORE, J. LUCAS, MOORE'S FEDERAL PRACTICE para. 52.06[1] (2d ed. 1984). 


End Footnotes 

In this endeavor we are not ourselves finding those facts which the trial court failed to set 
out for us. As an appellate court, we lack the power to perform that exercise. HN8 ^\Nhere the 
trial court fails to make findings, the judgment will normally be vacated and the action 
remanded for appropriate findings to be made. nl6 Where a full understanding may be had 
without the aid of separate findings, however, we recognize a narrow exception to that 
general rule. nl7 

Footnotes 


nl6 Pullman-Standard v. Swint. 456 U.S. 273, 292 n.22, 72 L. Ed. 2d 66, 102 S. Ct. 1781 
(1982); 5A MOORE'S FEDERAL PRACTICE para. 52.06[2]. [**17] 


nl7 See 5A MOORE'S FEDERAL PRACTICE para. 52.06[2] n.4 and cases cited therein. 


End Footnotes 

W/V9 +The ultimate finding of fact in a case, whether initially by the trial court, or as affirmed 
on appeal, rests on the same underpinnings, i.e., the necessary subsidiary facts, supported 
by evidence of record, that lead to that ultimate finding. Where the district court has not 
misapplied the controlling legal standards in its evaluation of the evidence, its ultimate 
finding as well as the subsidiary findings upon which the ultimate finding necessarily 
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depends, is subject to review on appeal under the clearly erroneous standard of Fed. R. Civ. 
P- 52(a) . nl8 We examine the record in order to review the trial court's judgment, and the 
findings it made or necessarily had to have made to support that judgment and, thus, to 
conclude the controversy at this stage without unnecessary further expenditure of judicial 
resources, if possible. 

Footnotes 


nl 8 Cf. Pullman-Standard, 456 U.S. 273, 72 L. Ed. 2d 66. 102 S. Ct. 1781. 


End Footnotes [**18] 

The Sonnenberg Claims, 


The Sonnenberg patent claims a rental television system having key operated actuating 
means capable of being overridden by an override switching means. An indicating means 
signals that the override switching means has been actuated. Once overridden, the switches 
and the indicator light remain in their overridden positions until the key operated switch is 
switched on, resetting the override switching and indicating means. 

The Accused Infringing Device. 

The Wells device also contains each of the three physical elements of claim 1 of [*1579] 
the Sonnenberg patent: (1) a key operated actuating switch; (2) a remote control actuating 
switch; and (3) an indicator light. The district court, however, found that the Wells device 
does not contain the claimed limitation of overriding a locked switch — a difference in 
function. 

The Wells device is a modified version of a standard hospital/hotel/motel television receiver. 
The keylock in the Wells system actuates 5 switches: S1XA; S1XB; SIB; SIC; and SID [Fig. 

[SEE ILLUSTRATION IN ORIGINAL] 

In the Wells device, the jumper wires, provided by the manufacturer on switches SIB 
and [**19] SIC, are not removed. [Fig. 2.] 

[SEE ILLUSTRATION IN ORIGINAL] 

Switches SIB and SIC are shorted out by those jumper wires, rendering those switches 
electrically inoperable. 

Additionally, switch SID [Fig. 1] is "replaced" by relay RL-2 [Fig. 3] of the Wells remote 
control circuit. 

[*1580] [SEE ILLUSTRATION IN ORIGINAL] 

Relay RL-2 is connected in parallel with switch SID and one of the leads to switch SID is cut 
between switch SID and the connection of the lead to relay RL-2 [Fig. 3]. Thus, the circuit 
through switch SID is broken, rendering that switch electrically inoperable. 

Unlike switch SID which it replaces, relay RL-2 is not controlled by the key switch. Rather, 
switch SI [Fig. 3], located on the remote control unit, operates relay RL-2 in the Wells 
device. When SI is not depressed, relay RL-2 remains normally closed. When switch SI is 
depressed, the coil in relay RL-2 is energized causing relay RL-2 to open. Similarly, switch 
SID, which relay RL-2 replaces, was normally closed when the television was not rented and 
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was opened by turning the key switch to rent the television. 

Switches SIB, SIC, and SID, therefore, are disabled in the [**20] Wells device. The key 
switch operates only two switches — S1XA and S1XB [Fig. 1] -- which control the delivery of 
power to the television receiver. When these switches are closed [positions 2 and 3] [Table 
1], power is delivered to the tuner; when these switches are open [position 1] [Table 1], the 
circuit is broken and no power reaches the tuner. 

[*1581] [SEE ILLUSTRATION IN ORIGINAL] 

As manufactured, when the key switch of a standard receiver is in position 2 [Table 1], 
switch SID is open and the television operates normally. Position 2 functions as an "on" 
setting in the standard receiver. In the Wells device, however, switch SID [Table 1] has been 
disconnected and it has been replaced by relay RL-2. Relay RL-2 cannot be opened by 
manipulation of the key switch, as was switch SID. Thus, the receiver cannot be actuated 
-merely^by turmng the key switc 2 in the Wells device. n!9 Switch SI opens relay 

RL-2. The Wells receiver can be made fully operable only by depressing switch SI [Fig. 3] 
while master on-off switches S1XA and S1XB are closed — position 2 or 3 [Table 1]. 

Footnotes 


nl9 It appears that had RL-2 and SID been wired in series, instead of in parallel with SID 
disabled, the Wells device would exhibit the claimed "on" function. 


End Footnotes [**21] 

When the key switch is in position 1, power is interrupted and depressing actuating switch SI 
will not actuate the receiver. The Wells key switch performs the same function in position 2 
as in position 3. In both of those positions, while power is supplied to the tuner, the actuating 
switch SI must be depressed in order to actuate the television. Thus, switch SI does not 
override the key switch of the Wells device. n20 Switch SI and the key switch are electrically 
independent in the Wells device [Fig. 4]. 

Footnotes 


n20 Our assessment of the operation of the Wells device is based on the trial court's findings 
and on the documentary and testimonial evidence of record. It appears that only switches 
S1XA and S1XB are controlled by the key switch. Thus, our analysis supports the trial judge's 
implication that there is no functional difference between positions 2 and 3 of the key switch. 
The above analysis assumes that the key switch does not operate some third circuit that is 
actuated in either position 2 or position 3, but not both. We are aware of no evidence that 
such a third circuit fulfills the role of the key switch and is in turn overridden by switch SI. 


End Footnotes [**22] 

[*1582] [SEE ILLUSTRATION IN ORIGINAL] 

In summary, the Wells device exhibits three modes of operation: (1) off — locked out 
(switches S1XA and S1XB open); (2) rentable -- key position 2 or 3 and SI not actuated 
(switches S1XA and S1XB closed and switch SI open); and (3) rented -- key position 2 or 3 
and SI actuated (switches S1XA and S1XB closed and switch SI closed). Normal operation of 
the Wells device can be achieved only by depressing SI while the power is switched on (key 
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switch position 2 or 3). The invention claimed in the Sonnenberg patent, on the other hand, 
also exhibits three modes of operation: (1) "off" — rentable (override switch not actuated); 
(2) "on" -- rented (override switch actuated); and (3) "on" — key operation (key switch 
turned on and override switch not actuated). 

On the basis of our examination of the record we infer that the district court necessarily 
found the following relative to the Wells device: (1) switches SIB, SIC, and SID are 
disabled; (2) the key switch controls only switches S1XA and S1XB — the master on-off 
switch; and (3) the receiver can be actuated only by depressing SI while the key switch is in 
either position 2 [**23] or 3 (so that switches S1XA and S1XB are closed). 

Literal Infringement. 

These implied findings lead inexorably to the district court's express finding thatjhe WeMs 
device lacks the claimed limitation of overriding a locked key switch. Further, these findings 
Lnd icate tha t the Wells device does no t exh ibit the claimed "on " key switch positio n . 

Both the "on" and "off" positions recited in claim 1 correspond to the "on" positions [positions 
2 and 3] of the key switch in the Wells device. The Wells device cannot be operated normally 
through the key switch alone, as is required by claim 1. Rather, switch SI must be depressed 
in conjunction with power being supplied to the receiver through the key switch. Hence, on 
the basis of the record before us, we conclude that the district court's finding, that Wells does 
not literally infringe the claims of the Sonnenberg patent, is not clearly erroneous. 

Doctrine of Equivalents. 

While the district court purported to apply the standard articulated in Graver Tank & 
Manufacturing Co. v. Linde Air Products Co., n21 it entered no findings on the issue of 
equivalence: whether the Wells device performs substantially [**24] the same function as 
the claimed invention in substantially the same way to obtain substantially the same result. 
n22 Yet, the court clearly implied that Wells does not infringe the Sonnenberg patent under 
the doctrine of equivalents and entered judgment to that effect. 

Footnotes 


n21 Graver Tank & Mfg. Co. v. Linde Air Prods. Co., 339 U.S. 605 f 607-09, 94 L. Ed. 1097, 
70 S. Ct. 854 (19 50 ). 


n22 Id at.608; Sanitary. Refrigerator Co. v. Winters, 280 U.S. 30, 42, 74 L. Ed. 147, 50 S. 

Ct. 9 (1929^. 


End Footnotes 

We infer that the district court necessarily found that the Wells device, lacking the claimed 
function of overriding a locked key switch, does not function in substantially the same way as 
the claimed invention. [*1583] That inference is supported by the record. Accordingly, we 
conclude that the district court's finding, that the Wells device does not infringe the 
Sonnenberg patent under the doctrine of equivalents, is not clearly erroneous. 

Hence, we affirm in part the judgment of the district court [**25] insofar as it relates to the 
finding that the Wells device does not infringe the claims of the Sonnenberg patent, either 
literally or under the doctrine of equivalents. 

A66 

http://www.lexis.com/research/retrieve7_m-04937d 185805dc2a9c88e279a6e0774d&csv... 10/22/2004 


Get a Document - by Citation - 732 F.2d 1572 


Page 13 of 13 


Attorney Fees 

The trial judge found that this is not an exceptional case and denied Wells 1 request for 
attorney fees. In order to prevail on its cross-appeal, Wells must establish that the trial judge 
abused his discretion in this regard and not merely, as Wells' attorneys contend, that the trial 
judge committed clear error. Wells has not demonstrated the requisite abuse of discretion, 
although it attempts to do so by demonstrating alleged fraudulent conduct by ACS before the 
Patent and Trademark Office. Fraud has not been shown. Nor have other facts been 
established that would demonstrate that the trial judge abused his discretion in finding that 
this case is not exceptional. Thus, we affirm the district court's denial of Wells' motion for 
attorney fees. 

Conclusion 


In summary, we hold that the district court committed both clear errors of fact and errors of 
law with respect tq jts, resolution of the validity issue. The district c ourt 's co nclusio n that the 
Sonnenberg patent is invalid under section [**26] 103 is incorrect as a matter of law. We 
conclude that the trial court's finding, that Wells does not infringe the claims of the 
Sonnenberg patent, either literally or under the doctrine of equivalents, is not clearly 
erroneous. Additionally, we hold that the trial judge did not abuse his discretion in denying 
Wells' motion for attorney fees. 

AFFIRMED IN PART AND REVERSED IN PART. 
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